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ORIGINAL ARTICLES 


BASAL METABOLIC RATES IN SOME OF THE PSYCHONEUROSES* 


By B. S. Levine, Pu.D.+ 


NE hundred cases which were referred to the laboratory for basal meta- 

bolic rate determinations were classified and studied. Each ease exhibited 
two or more of the cardinal signs of hyperthyroidism, described by Moebius 
and by Chareot, and the degree of manifestation of the symptoms was well 
pronounced. Since the patients were sent to this hospital for admitted rea- 
sons of nervousness, the basal metabolic rate determinations were resorted to 
in the attempt to determine, if possible, whether the primary affliction was of 
a purely nervous or of an hyperthyroid nature. 

It cannot be stated with any degree of finality, however, even in the evi- 
dence of the most reliable basal metabolic determinations, whether the cause 
of the symptoms is central, autonomic, or whether it is of an endocrine origin. 
Even a hasty review of the literature on basal metabolism in its application 
to the diagnosis of or differentiation between goiter affection and certain, 
so-called, functional nervous manifestations, exposes a tangle of views, which 
at first seems almost hopeless. Thus, Means and Aub’ conclude that basal 
metabolic determinations differentiate between true thyroidism and simple 
neurasthenia, and make possible early diagnosis of exophthalmic goiter. 

Boothby? categorically states that ‘‘for practical diagnosis, an increased 
basal metabolic rate indicates hyperthyroidism, either from exophthalmic 
goiter or thyroid adenoma, provided active acromegaly is ruled out and the 
group of febrile diseases is eliminated by a normal temperature curve.’’ He 
states further that ‘‘the basal metabolic rate is of the utmost value in the 
differential diagnosis of mild hyperthyroidism (of either type) and a neurosis 
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simulating hyperthyroidism which often may be associated with an enlarged 
colloid goiter or a thyroid adenoma which is not producing an excess of the 
thyroid hormone * * * An increased metabolic rate in a neurotic patient— 
he believes—is due to the fact that the rate was not obtained with the patient 
under basal or standard conditions.”’ 

In another paper the same author* states that ‘‘in the differential diag- 
nosis of adenoma with hyperthyroidism and exophthalmie goiter it is obviousl\ 
necessary to exclude definitely cases presenting the syndrome of neurasthenia, 
usually of the cardiae type, with many of the earmarks of hyperthyroidism, 
but in which no hyperthyroidism or overactivity of the thyroid is usually 
present.’’ In further emphasizing his belief in the sufficiency of the basal 
metabolic rate determination in establishing or substantiating a diagnosis, 
this author states that ‘‘patients having simply neurasthenia, even those 
whose symptoms most closely simulate hyperthyroidism, do not have per- 
sistently elevated basal metabolic rates.’’ In this article he again states 
emphatically that in his opinion ‘‘a normal basal metabolic rate eliminates 
hyperthyroidism.’’ In another article* the same author again states that 
‘*hasal metabolic rate serves as an accurate diagnostic aid in the recognition 
of the presence or absence of hyperthyroidism.’’ Sandiford® believes as does 
Boothby, and states that ‘‘the basal metabolic rate is of greatest value in thyroid 
disorders because it gives a very accurate, mathematical index (the italics are the 
writer’s) of the degree of functional activity of the thyroid gland. * * * No 
definite instance of an increased basal metabolic rate has been found in that 
group of eases known as neurasthenia or chronic nervous exhaustion. The 
basal metabolic rate has proved, therefore, to be of great value in the dif- 
ferential diagnosis of neurosis simulating hyperthyroidism, and true hyper- 
thyroidism.’’ MeGuire® believes that a patient with hyperthyroidism may 
have a high metabolic rate and not be as seriously ill as another having a 
lower rate but whose structural changes in the heart, kidney, and liver are 
rather pronounced. This is in seeming contradiction with the above cited 
opinion of Sandiford. He believes, however, that the onset of hyperthyroid- 
ism is insidious and difficult to recognize in its early stages, when the meta- 
bolic rate clearly differentiates it from hysteria, neurasthenia, and other con- 
ditions with which it may be confused. 

Woodbury’ comes to the conclusion that thyrotoxie psychosis does not 
exist as a distinet entity, but that commonly designated neurotic or psy- 
chotie symptoms arise in thyrotoxie cases. These can be separated from 
psychoneurotie states free from endocrine involvements by determining their 
basal metabolie rate. Miller and Raulston* frequently observed patients in 
whom the diagnosis of neurasthenia has been made, but in whom manifes- 
tations similar to those observed in hyperthyroidism were present. In the 
light of Cannon’s experimental observations, they conclude that in this type 
of patients there is continually present in the blood an increased thyroid 
secretion, and that on excitement or moderate exertion this secretion further 
increases to an extent sufficient to bring forth definite symptoms of hyper- 
thyroidism. Therefore, for purposes of study, they feel justified in consider- 
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ing as a possible hyperthyroidism every case in which the chief complaint is 


nervousness. 

It is believed by those holding the above cited views that the degree 
of the so-called hyperthyroidism and, hence, the height of the metabolic 
rate accompanying it, is proportional to the degree of the secretory activity 
of the thyroid gland. In this connection Kessel and his collaborators® 
make the following statements: ‘‘The potency of the thyroid hormone is 
proportional to its iodine content. In the hyperplastic gland of the exoph- 
thalmie goiter there is a diminution of iodine. There is no direct proof 
that an increased thyroid secretion is present in hyperplasia. What data 
are available indicate a decreased output and storage.’’ And as for elevation 
of basal metabolism, they believe that it may occur in other conditions dissociated 
from goiter or alterations in the involuntary nervous system. In another 
paper the same authors,’ after a study of 86 cases possessing the classic 
symptomatology of exophthalmiec goiter, come to the conclusive opinion that 
it is unwise to designate the condition of exophthalmiec goiter as an endocrine 
disorder, and they, therefore, propose the abolition of such terms as ‘‘hyper- 
thyroidism’’ and ‘‘dysthyroidism.’’ Their experience had impressed them 
with the fact that the majority of patients presenting exophthalmic goiter 
give a history past or present of autonomic imbalance. Since the causative 
relation between autonomic imbalance and exophthalmic goiter has not been estab- 
lished, they do not commit themselves, but think it improbable for thyroid 
hyperplasia to be the cause of the imbalance. 

Brooks™ likewise believes that preexisting emotional states are the pri- 
mary causes of the conditions frequently designated as Graves’ disease. If 
the condition is a transient one, he ealls it, ‘‘ Physiological hyperthyroidism”’ 
and thinks it ‘‘is brought about by an abnormally great demand on the 
thyroid as the result of developmental growth associated with too much 
emotional output. When these factors are either diminished within the nor- 
mal limits or directed into other channels, automatically the overaction of 
the gland, together with other secondary factors that may be associated with 
it, drop toward the normal; but if the urge is too long continued, or if fixed 
habits of demand and response be established, the condition will develop 
either into Graves’ disease or take on a neurasthenic phase likely to ruin 
the life of the individual. It appears, then, to be but a normal response to an 
exaggerated or abnormal demand with the final establishment of a tissue 
habit.’? These statements of Brooks are based upon long continued and 
careful observation, and although lacking the backing and convincing reason- 
ing of carefully planned experimentation, embody in them views which may 
be considered as strong probabilities. 

More perplexing to the clinician, who seeks for an.unequivoeal signifi- 
cance in the basal metabolic values, is the view of Carlson’? who speaks of 
‘‘apparent reliable clinical reports to the effect that the, so-called, hyper- 
thyroidism or toxie goiter may be present with a normal metabolic rate and 
that hyperthyroidism or myxedema may be present and parallel with a high 
or normal basal metabolism. * * * Mere increase in the size of the gland, 
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mere hyperplasia does not mean more gland activity or more secretion. 
Thyroid hyperplasia and thyroid adenoma occur without physiologic dis- 
turbances, although the size, structure and the chemistry of the thyroid 
seem to be identical with those in the toxie goiter.’’ He, too, believes that 
the primary relation of exophthalmie goiter to the thyroid gland has not 
been definitely established. 

An interesting and instructive contradiction is afforded by the following 
two papers in which ‘‘hysteria’’ appears to be the central factor. Juarros™ 
speaks of the frequency with which diagnosis confuses hysteria and hyper- 
thyroidism in women. He thinks this is due to an equivocal conception of 
hysteria. To avoid such confusion he looks for symptoms of hyperthyroidism 
in all women with manifestations simulating hysteria, but in whom the so- 
ealled hysterical mentality (?) is lacking. (The interrogation mark is the 
writer’s.) In other words, he believes that the hysterical manifestations are 
caused by the existing hyperthyroidism. How erroneous this may be is shown 
by an experience of Danna‘t who reports a case of a boy with a so-ealled 
well defined psychoneurosis, hysterical type, which was entirely relieved of 
the neurotic symptoms through the administration of thyroid treatment. Aub, 
who as previously cited, believed in 1919 the basal metabolic rate determina- 
tions to be a safe means for the recognition of exophthalmie goiter, later’ 
expressed the opinion that the regulation of metabolism is also under the 
control of many factors independent of the internal glands, and, hence, of 
the thyroid. 

Timme’® has well summarized the situation, and the writer takes the 
liberty of citing considerable of his statement. He says: ‘‘The endocrine 
system has no constant quantities, only variables which need a higher type 
of mathematies, a caleulus which furnishes information about differentials, 
but the end result has to be integrated by integral calculus. * * * The 
answer to any integral caleulus problem dealing with variables is never one 
term or absolute quantity. It is always represented in a series of terms 
combined in a formula of functions of the factors involved. To illustrate: 
A middle-aged woman gives the clinical aspects of myxedema; her basal 
metabolie rate was determined by three investigations made by two investi- 
gators and varied from +80.0 per cent to +100.0 per cent. Hence, the man 
who saw her refused to believe it was myxedema, and refused to give her 
thyroid. Examining the ease further, we found that she had intense head- 
ache, and roentgenographic examination showed she had an enlarged sella 
turcica and a bitemporal hemianapsia with a diminution in vision. There- 
fore, it was a ease of hypophysial mass, plus myxedema. 

She was given thyroid. Within two or three days she began to im- 
prove; her headaches began to diminish, and the basal metabolic rate became 
lower, on no other treatment than the administration of the thyroid. It 
does not mean that the deficiency of the thyroid produced a high metabolic 
rate; the high rate may be due to the pressure on parts of the brain. In 
any event, it means that the integration of the syndrome is a formula, and 
that is what we have to consider in all the innumerable problems which con- 
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front us, and the formula is one which involves all the varying activities of 
the glandular elements.’’ 

Regardless as to whether the study of the metabolic values of these 
eases will point towards an increased, normal, or low rate in any of the 
ordinarily designated nervous afflictions here classified, in the light of the 
above review of the opinions on the subjects of hyperthyroidism, neuroses, 
and metabolism, we fee! justified in saying, @ priori, that it will add nothing 
definite to the determination of the causes of these afflictions. Nervous 
manifestations forming the syndromes according to which the cases studied 
in this paper have been classified, like metabolism, are mere symptoms, and, 
by all probability, are not called forth by the same cause or combination of 
causes. We come to realize more and more that in the realms of the psychoses 
and psychoneuroses as much confusion prevails at present as in the general 
field of endocrinology. Hence, in the following study we aim to point out 
the extent of increased or decreased basal metabolism and the frequeney 
of their occurrence in the neuroses groups under investigation. 

The method used in the determination of the metabolic rate was the 
same as was described by the writer™ in a previous publication. It may be 
appropriate to remark at this point that emotional states, even when suffi- 
ciently concealed or suppressed, have a great effect upon the metabolic rate 
of all subjects, and especially of those afflicted with psychoneurotie insta- 
bilities. Such patients may be at perfect physical rest during the test period, 
and yet vield a metabolic rate of from +10.0 per cent to +50.0 per cent above 
their true basal metabolic rate. Occasionally an emotional state will result 
in a reduced rate, but this happens very seldom. The factors causing such 
an emotional state may be: a fleeting stimulating thought of a pleasant or 
unpleasant nature; a sexual stimulation due to the presence of a person who 
directly or through association stimulates the patient; the personality of 
the technician; the fear of the patient that the test will disclose to the physi- 
cian that which he is carefully trying to conceal; and many others. 

Such increase in metabolism, however, is not due to the thyroid secretion, 
since the effects of the stimulation are registered almost instantaneously. 
It is well established now that the response of metabolism to thyroid seere- 
tion is considerably delayed, and is quite gradual as regards both, the in- 
crease and decrease in its intensity, as was shown by Plummer and Boothby."® 
On the other hand, an increase in the secretion of the suprarenal glands 
causes a rapid and marked increase in the metabolic rate, which declines 
almost as rapidly. Boothby and Sandiford’® showed that adrenalin not only 
‘aused an invariable increase in the heat production of their test subjects, 
but that it also occasioned an increase in the ventilation and in the respira- 
tory quotient. We found in our neurotie patients, who showed a higher 
metabolic rate than their true basal, on a repeat test, that there was a change 
in the rate of their ventilation and in the respiratory quotient, and we con- 
clude from this that the high metabolic rate was due not to the thyroid 
overaction, but to the stimulation of the suprarenals. 


In any event, the above discussion indicates, from a technical point of 
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view, that in determining basal metabolic rates on neurotic patients the fol- 
lowing points must be carefully observed: (1) that it be done by a com- 
petent person who understands neurotic patients and who is more or less 
familiar with their individual histories and who knows how to gain their 
confidence, (2) that more than one test be made previous to forming final 
judgment and (3) that an apparatus which reliably registers the ventilation 
rate and the respiratory quotient be used in preference to any other make. 

For purposes of uniformity and for more universal understanding of 
the results, the rates obtained in our study were recorded in terms of plus 
and minus percentile variation from a known ‘‘standard of comparison.’’ 
This standard was 39.5 calories per square meter of body surface area per 
hour, and is the Aub and DuBois standard of normal rate for males between 
the ages of 20 and 40 years. It was used in this study as the ‘‘standard 
of comparison’’ because none of our patients exceeded the age of 40. 


The expression ‘‘standard of comparison’’ is here used in preference 
to the expression ‘‘normal standard,’’ as an indication of the probability of 
the adopted ‘‘normal standard’’ not being sufficiently reliable. In a per- 
sonal conversation with the writer, Dr. W. M. Boothby has expressed the 
opinion that the DuBois standard may not be regarded as a finality in its 
adequacy and should be supplemented by additional determinations in the 
thousands, if possible. Even then, the question as to whether a ‘‘standard’’ 
so selected represents a ‘‘normal’’ condition remains an open one. It is 
possible that the ease in this instance is similar to the ease of the ‘‘normal 
gastrie acidity.’’ It has been shown by Rhefuss, Hawk, and their collabora- 
tors*® that there are normally high gastric acidities. This was corroborated 
by the writer*? who pointed out that there are also normally low gastric 
acidities and that the degrees of the acidities are not to be regarded as the 
factors of importance, since they may vary considerably in the same individ- 
ual, but that the constancy of the so-called ‘‘percentile relationship of the 
titrable factors’’ may prove to be the determining factor of normality. Some- 
thing similar may be true with regard to basal metabolic rates. Indeed, 
in another paper we shall show that this view has a high degree of proba- 
bility. 

In the numerical order, the cases here reported were as follows: Hys- 
teria, 42; Neurasthenia, 25; Anxiety, 16; Organic, 8; Constitutional phycho- 
pathie states, 4; Traumatic neurosis, 3; Alcoholics, 2. Summaries of the 
rates of each of the groups are given in the corresponding tables following. 

As seen from Table I, 42 eases with a primary diagnosis of hysteria 
were tested with a total of 96 basal metabolic determinations. Of the 
group as a whole, three determinations did not vary from the standard 
of comparison, and were, therefore, denoted as +0.0 per cent; thirty-two 
determinations had a percentile variation between +0.0 per cent and +5.0 
per cent ten determinations had a percentile variation between +5.0 per cent 
and +10.0 per cent; the rate of fifteen determinations exceeded +10.0 per 
cent. Seventeen determinations had a variation between +0.0 per cent and —5.0 
per cent ; twelve determinations possessed a variation between —5.0 per cent and 
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-10.0 per cent; eleven determinations were below -10.0 per cent. In terms 
of cases, twenty-four, or 57.0 per cent had an average rate variation between 
+0.0 per cent and +10.0 per cent; nine eases, or 21.0 per cent possessed a rate 
variation between +0.0 per cent and -10.0 per cent, making a total of 78.0 
per cent of cases of this group possessing a rate lying within the +10.0 per 
cent limits. 


TABLE I—THE GROUP OF HYSTERIAS 








BASAL METABOLIC RATES EXPRESSED IN 


7 
9 





5.0% 
— 2.5 
+11.1 
- 1.5 
+ 2.0 
— 9.6 


NO 


°- 
~— 


POUR WON RF OM DMNA Uh WD 
=> b 


++elL testes 
2 CO We Go 


_ 
SC 


+- 


zz 

— © 

rl + + + 
a 

cS Ot oo CI 


=~ 

co 
ke bo 
© 


+ 
m bo 


Tim WWM OW FR WR DONOR 


“I &¢ 


9 
o 
3 
5 
2 
9 
0 
5) 


4 
— 
1 § 





Six eases, or 15.0 per cent possessed a rate variation exceeding +10.0 
per cent, and three cases, or 7.0 per cent possessed rates with a variation 
below —10.0 per cent, making a total of 22.0 per cent of cases of this group 
which, according to the prevailing standard, would be regarded as out of 
the normal range. Considering that all the cases of this group showed a 
number of the cardinal signs of disturbed metabolism, and that they were 
sent to the laboratory as suspicious cases, the percentage of those having 
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rates which might be regarded as either excessive or insufficient is surpris- 
ingly low. 

Classifying the eases of this group into subgroups, according to the 
amends in the diagnoses, it was found that nineteen cases were diagnosed as 
pure hysteria; of these eleven, or 60.0 per cent possessed rates not exceeding 
+10.0 per cent; five cases, or 26.0 per cent possessed rates lying between +0.0 
per cent and -10.0 per cent, making a total of 86.0 per cent of cases ex- 
hibiting metabolic rates which are not regarded at present as either too high 
or too low. Three eases, or 14.0 per cent possessed rates exceeding +10.0 
per cent, and none fell below —10.0 per cent. Hence, the percentages of the 
average, high, and low rates in this subgroup are practically the same as the 


percentages of the group as a whole. 

The next subgroup was found to consist of six cases in which endocrine 
involvements, chiefly of the thyroid type, have been definitely added to the 
primary diagnosis of hysteria. The vagueness of the statements of the sec- 


ondary diagnoses in these cases and the metabolic rates are worthy of note. 
They were as follows: 

1. Hysteria with hyperthyroidism, with metabolic rates of —1.5 per cent, 
and —2.3 per cent. 

2. Hysteria with toxie goiter, with metabolic rates of —0.3 per cent, and 
-3.0 per cent. 

3. Hysteria with endocrine imbalance, with metabolie rates of +8.0 per 
cent; and +10.9 per cent. 

4. Hysteria with dysthyreosis, with a metabolic rate of +2.3 per cent. 

5. Hysteria with endocrinopathy, with a metabolic rate of +9.2 per cent. 

6. Hysteria with endocrine imbalance, with metabolic rates of +8.9 per 
cent and +0.0 per cent. 

It is perhaps of significance that none of these cases possessed rates 
above +10.0 per cent, whereas in the pure hysteria cases occurred with rates 
as high as +35.0 per cent. However, the average values of this subgroup, 
each case of which exhibited the cardinal signs of Basedows’ disease to such 
an extent that the gland involvement was definitely indicated in the diag- 
nosis, were practically the same as the averages of the subgroup of simple 
hysterias. Thus, the average of the plus values of the simple hysterias was 

6.65 per cent, and of the hysterias with suspected endocrine disturbance 
+6.7 per cent. The average of the minus values of the pure hysterias was 
—3.8 per cent, and of the hysterias with the endocrine status under suspicion 
was —1.8 per cent. The total average of the pure hysterias was +3.7 per cent, 
and that of the hysterias with the endocrine status under definite suspicion 
was +5.2 per cent. 

Of the subgroup of five cases diagnosed as hysteria with the admixture 
of anxiety expressions, two cases possessed rates exceeding +10.0 per cent, 
the rate of one was below —10.0 per cent, the rate of the two others were 
within the +10.0 per cent limits. It may seem from these data as though 
the presence of the disturbance which results in manifestations conveniently 
designated as anxiety, is paralleled by higher metabolic rates, but as will be 
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shown under the discussion of the group of anxiety cases, this is only seem- 
ingly so, and is probably due to the small number of cases under consideration. 

Three cases were diagnosed as hysteria with psychopathic manifestations, all 
of which possessed basal metabolic rates not exceeding +10.0 per cent. Two cases 
were diagnosed as hysteria on the basis of mental deficiency, one of which 
did not exceed +10.0 per cent, while the other had a rate considerably below 
-10.0 per cent. Two eases were diagnosed as hysteria with hypochondriacal 
tendencies, the rates of both were within the +10.0 per cent limits. Two 
eases were diagnosed as hysteria with bradycardia; of these one had an 
average rate of —16.4 per cent, the other had an average rate of +12.5 per 
cent. One case was diagnosed as hysteria with neurasthenic admixtures, one 
as hysteria with alcoholic tendencies, and one as hysteria on the basis of 
hermaphroditism. The first possessed rates not exceeding +10.0 per cent, 
the average rate of the last one was of a minus sign, but not below -10.0 
per cent. It may be seen from this outline that of all the subgroups discussed, 
the one of the simple hysterias indicates a more frequent occurrence of cases 
with rates lying out of the +10.0 per cent limits, and that the coexistence, 
with the factors causing hysteria, of other disturbances leading to the ap- 
parent necessity of so-called secondary diagnoses, has no effect upon the 
basal metabolic rates. 

THE NEURASTHENIAS 

Twenty-five cases were diagnosed as neurasthenias, and their rates were 
as shown in Table II. 

As may be seen from Table II, the total of the rate determinations was 
64. Of the group as a whole, two determinations equaled +0.0 per cent; 
ten determinations had a percentile variation not exceeding +5.0 per cent; 
thirteen had a percentile variation not over +10.0 per cent and thirteen 
exceeded +10.0 per cent. Five determinations had a percentile variation be- 
tween +0.0 per cent and —5.0 per cent; fourteen between —5.0 per cent and 
—10.0 per cent, and two were below —10.0 per cent. In terms of eases, 10, or 
40.0 per cent had an average percentile variation not exceeding +10.0 per 
cent; eight cases, or 32.0 per cent had percentile variations not lower than 
~10.0 per cent; making a total of 72.0 per cent of cases of this group pos- 
sessing rates which are considered according to the present standards as 
neither too high nor too low. Six cases, or 24.0 per cent, possessed rates 


with a percentile variation exceeding +10.0 per cent, and one ease, or 4.0 
per cent, possessed a rate with a percentile variation below —10.0 per cent, 
thus making a total of 28.0 per cent of the cases of this group which ac- 
cording to the present adopted standard would be regarded as out of the 


normal range. 

Comparing these percentages with those of the group of the hysterias, 
it is seen that they are almost identical in their totalities, (78.0 per cent as 
compared with 72.0 per cent of cases with rates within the +10.0 per cent 
limits, and 22.0 per cent as compared with 28.0 per cent of cases without the 
+10.0 per cent limits) and considering that in this group, as in the group of 
hysterias, the cases showed pronouncedly the cardinal signs of disturbed 
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metabolism and that some of them were previously established as ‘“‘high 
raters,’’ the percentages may be regarded likewise as surprisingly low. Since 
neurasthenias more generally than hysterias have been confused with cases of 
thyroid or metabolie disorders, in the plus direction, it might be supposed 
that the average rates of the neurasthenics, especially of those lying without 
the adopted high normal limit would be greater than those of the hysterias. 
This, however, does not prove to be the case. Thus, the average percentile 
rate variation of the hysterics whose rates exceeded +10.0 per cent was 16.4 


Ve 


per cent, and that of the corresponding cases among the neurasthenics was 
17.7 per eent. 


TABLE II 
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Classifying the eases of this group into subgroups according to their 
amended diagnoses, it was found that six eases were diagnosed as pure or 
simple neurasthenias. Of these, four cases, or 80.0 per cent, possessed basal 
metabolie rates with percentile variations between -3.0 per cent and -9.0 
per cent, one case possessed a basal average rate of +4.4 per cent and none 
were without the limits of +10.0 per cent. The average of the plus values 
of this group was +4.4 per cent, that of the minus values —5.62 per cent, and 
the total average was —3.95 per cent. These figures are rather interesting 
as compared with the figures of the corresponding group of the hysterias and 
point to a lower metabolic rate among the so-called simple neurasthenias than 
among the simple hysterias. 

Eight eases were diagnosed as neurasthenia with endocrine involvements 
of the thyroid type. They were as follows: 

1. Neurasthenia with thyroidectomy residuals, with B. M. Rates +24.0 


per cent. 
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2. Neurasthenia with mild dysthyreosis, with B. M. Rates -5.4 per cent, 
and +0.0 per cent. 

3. Neurasthenia with mild hyperthyroidism, with B. M. Rates +5.0 per 
cent, +11.0 per cent, +12.6 per cent, +14.4 per cent. 

4. Neurasthenia with pronounced tachyeardia and with hyperthyroidism 
strongly suspected, with B. M. Rates +0.3 per cent, +3.4 per cent, +3.4 per 
cent, —3.0 per cent. 

5. Neurasthenia with hysterical admixtures and with endocrine dis- 
turbance, with B. M. Rates -6.6 per cent, —12.6 per cent, -11.4 per cent. 

6. Neurasthenia secondary to hyperthyroidism, with B. M. Rates +6.9 
per cent, +6.9 per cent, +6.1 per cent, -3.8 per cent. 

7. Neurasthenia with hyperthyroidism under suspicion, with B. M. Rates 
of +9.6 per cent, +8.0 per cent. 

8. Neurasthenia with probable dysthyreosis, with B. M. Rates +9.0 per 
cent, +11.1 per cent, +12.7 per cent. 


It is thus seen that three cases, or 37.5 per cent of this group had a 
metabolie percentile variation exceeding +10.0 per cent, whereas none of the 
eases of the corresponding subgroup of the hysterias exceeded this rate. 
This points to the probability of ‘‘high metabolic raters’’ occurring more fre- 
quently among neurasthenics suspected of having metabolie disturbances, 
than among the corresponding hysterics, although as stated above, the aver- 
age metabolic rates of the groups are nearly the same. The one case pos- 
sessing a metabolic rate with a percentile variation below -—10.0 per cent 
Was a special case and will be discussed elsewhere. 

Two cases were diagnosed as neurasthenia with psychasthenic admixtures, 
one of which also had marked homosexual tendencies. The latter will like- 
wise be discussed in greater detail in a following paper. Their metabolic 
rates were for the first +16.5 per cent, and for the second +17.5 per cent, +17.5 
per cent, +18.5 per cent, and +18.5 per cent. One case was diagnosed as 
neurasthenia with gastrointestinal toxicosis and had rates of +40.0 per cent, 
and +37.0 per cent. The remaining cases were all within the +10.0 per 
cent limits, indicating that such conecomitants as mental subnormality, renal 
dysfunction, tuberculosis, progressive muscular atrophy, have no effect upon 
the basal metabolic rate of the cases studied in this group, provided their 


temperature curve is normal. 
THE GROUP OF ANXIETIES 


There were sixteen cases with a primary diagnosis of anxiety, as shown 
in Table III. 

Eight of the cases were diagnosed as pure anxiety, the rest having con- 
ecomitants or admixtures such as mitral regurgitation, chronic nephritis, hys- 
terical and psychasthenie manifestations, mild myocarditis, ete. One of the 
sixteen cases, diagnosed as pure anxiety, had a basal metabolic rate of +16.5 
per cent and +15.7 per cent, and one, with valvular heart disease, possessed 
metabolie rates of +13.0 per cent and +13.8 per cent, making a total of 12.5 


per cent of cases of this group with metabolic rates exceeding the +10.0 
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per cent limit. This is 2.5 per cent less than the percentage of the corre- 


sponding rates among the hysterics and 11.5 per cent less than the per- 


centage of the same among the neurasthenics. The rates, too, are nearer the 


so-called border line. 
The rates of the remaining cases of this group were within the +10.0 


per cent limits, indicating, as did the previous two groups, that admixtures 
or concomitants have no effect upon the rate of the basal metabolism of 


persons exhibiting the so-called anxiety syndrome. 


TABLE III 


METABOLIC RATES EXPRESSED IN PERCENTILE VARIATION 
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The group of the constitutional psychopathic states consisted of four 
patients, all of the type commonly designated as inadequate personality. 
They were as follows: 

No. 84. N. L. with a basal metabolie rate of +20.5% 

No. 85. F. E. with a basal metabolic rate of + 1.5% and 
No. 86. C. H. C. with a basal metabolie rate of + 8.8% and -1.i 
No. 87. B. B. with a basal metabolic rate of + 6.8% and +8 


It is the writer’s conviction that the rate of the first case was not basal, 
and that on repetition it would not exceed +10.0 per cent. 
Three cases of traumatic neurosis possessed the following rates: 
No. 88. R. J. C. with a basal metabolie rate of + 4.3% 
No. 89. G. S. with a basal metabolic rate of + 0.5% and +0.0% 
No. 90. B. C. S. with a basal metabolie rate of + 4.0% and -0.7%% 


Reference could be made at this point to literature indicating that traumas 
of various types had definite effects upon the emotional states of the persons 
affected and causing the appearance of symptoms and even syndromes simu- 
lating those commonly recognized at present as due to hyperthyroidism or to 
exophthalmie goiter, and point out that none of our cases possessed rates of 
any magnitude deserving attention. However, since the literature reviewed 
on this subject by the writer dealt with the immediate effects of the traumatic 
injuries upon the general picture of the patient, and our rates were taken 
nearly four years after the injuries oceurred, the discussion and the com- 


parisons would prove valueless, or questionable in the least. 
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Two cases of alcoholism had the following rates: 
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No. 91. E.C. H. B. M. Rates -5. 
No. 92. H. V. K. B.M. Rates +1.0% 





of 







A group of eight organic cases were subjected to basal metabolic rate 
measurements and are given below: 






No. 93. J. H. Dysthyreosis, exophthalmie type with B. M. Rates of -0.5%, -0.9%, 










No. 94. H. 8S. Exophthalmic goiter, B. M. Rate -2.5% 
No. 95. B. R. A. Hyperthyroidism, B. M. Rates -3.0%, +1.8% 
No. 96. N. E. L. Tuberculosis, pulmonary, incipient, B. M. Rates +1.90%, -0.8% 
No. 97. M.H. Bronchitis, chronic, B. M. Rates -5.8%, +0.0% 
No. 98. S. B. Neurosyphilis, B. M. Rates -8.0%, —6.1% 
No. 99. O. 8. Residuals, encephalitis epidemica, B. M. Rates +4.0%, +0.7%, -1.5%, -3.0% 
No. 100. L. B. Exostoses, B. M. Rates +5.0%, +1.2% 









It is worthy to note that the three patients of this group which were 
diagnosed as primary thyroid cases with practically no outstanding symptoms 
recognizable by the psychiatrist as indicative of N-P involvements all had 
rates lying within the +10.0 per cent limits, and that none had an average 
metabolic rate with a plus sign. The other cases necessitate no discussion. 












SUMMARY AND DISCUSSION 





One hundred of the eases admitted to this hospital during the previous 
two years were tested for their basal metabolic rates because of the presence 
of two or more of cardinal signs believed to be indicative of exophthalmic 
goiter. Only eight of the one hundred eases were found to be affected with 
primary organic afflictions, the remaining 92 being classified primarily as 
eases of a neuropsychiatric type. Of the group as a whole 15 cases, or only 
15 per cent possessed rates with a percentile variation exceeding the +10.0 
per cent limit, and only four cases, or 4.0 per cent possessed rates with a 
percentile variation below the -10.0 per cent limit, making a total of 19.0 
per cent of cases with basal metabolic rates lying without the +10.0 per 
cent limits. Kay*' has examined one hundred cases belonging for the most 
part to the Great Lakes districts which were referred to him for basal 
metabolic rate determinations for the purpose of substantiating or disprov- 
ing the temporary diagnosis of hyperthyroidism. He found that only about 
33.0 per cent of his cases possessed rates exceeding the +10.0 per cent limit. 
Among our patients, most of whom likewise belong to the Great Lakes dis- 
tricts, only 15.0 per cent possessed rates exceeding the +10.0 per cent limit. 

Further statistical study shows that the average of the plus rates of the 
eroup as a whole is +7.4 per cent, that of the minus rates —6.5 per cent, and 
the total average rate is +2.0 per cent. Less than 30.0 per cent of the cases 
studied by us had metabolic rates the average of which was qualitatively of 
a minus type. Less than one-third of these, or only about 10.0 per cent were 
below the —10.0 per cent limit. Bowman and Grabfield** studied fifty mental 
eases most of whom were insane, some suffered with epilepsy, cretinism, or 
myxedema. They found that 42 of their cases, or 84.0 per cent possessed 
basal metabolic rates with a minus sign, and expressed the opinion that the 
tendency towards a low basal metabolism in eases of mental disease is of 
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importance and merits consideration in formulating theories as to etiology 


and treatment. Our findings in connection with cases which may be desig- 
nated as mild psychoneuroses differ radically from the findings of the above 
authors, and show that the group types of mental afflictions studied by 
Bowman and Grabfield and those studied by us affect the metabolic processes 


of the individuals in different directions. 
The percentage of cases with rates exceeding the +10.0 per cent limit 


among the groups reviewed by us were as follows: 


Hysteries 15.0% 
Neurasthenies 24.0% 
Anxieties 12.5% 


indicating a more frequent occurrence of ‘‘high raters’’ among neurasthenics 
suspected of hyperthyroidism than among any of the other neuroses. The 
coexistence of secondary psychoneurotic manifestations or of organic con- 
comitants of the types met with in our cases does not seem to influence the 
basal metabolic rate in any way. 

The percentages of cases with metabolic rates below the —10.0 per cent 


limit were: 


Hysteries .0 
Neurasthenies 0 
vo 


Anxieties I 


Our close observation of psychoneuroties with high metabolic rates has led 
us to the conclusion that the high rates in most instances are not due to an 
hyperthyroidism or exophthalmic goiter superimposed upon a well defined 
neurosis, but rather that the hyperthyroidism or the exophthalmie goiter are 
the direct consequences of or rather the necessary response to the mental 
state of the patients. Consequently any amount of surgical treatment such 
as ligation or even excision will only lead to an hypertrophy of the remain- 
ing tissue, frequently to such an extent as to make the postoperative basal 
metabolic function unstable and, in most instances, of a higher magnitude 
than it was previous to the operation. This seems to be especially true of 
‘‘high raters’’ manifesting the anxiety syndrome complicated by some sexual 
complex. To perform any surgical operation, except the one absolutely 
warranted and found necessary after a joint consultation of an internist, 
surgeon, and a competent psychiatrist thoroughly acquainted with the case 
under consideration, means to introduce into the patient’s life new points 
of fixation, added causes for fear and worry, and hence, an increased demand 
upon the thyroid, resulting, as stated above, in a basal metabolie rate ex- 
ceeding the one before the operation. These are not mere speculative state- 
ments, but are statements of facts which will be brought out more clearly in 
a following publication. 

Acknowledgment is here made to Dr. Chester L. Carlisle, Surgeon (R) 
in charge of this hospital, for his permission to prepare this paper, and to 
Miss F. L. Shuman, of our laboratory. 
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CLINICAL AND LABORATORY PROCEDURES IN PEDIATRICS 


By A. Levinson, M.D., Cuicago, ILL. 


(Continued from page 740.) 


ROENTGENOGRAPHY AND FLUOROSCOPY IN CHILDREN 


HE roentgen ray is an important aid in both the diagnosis and treatment 
of many diseases of infants and children. It is, however, necessary to 
know what to ask for from the roentgenologist, and to be able to interpret 
the plate after it is developed, and above all to correlate the roentgenological 
and the clinical pictures. The problem of keeping the child quiet during 


examination can, in part be overcome by rapid work. 
THE NORMAL CHEST 
The roentgenogram of a normal chest is subject to wide variations, es- 
pecially with reference to the bronchial marking, hilus shadow and nodes of 


calcifications. Indeed it is likely that a real normal chest seldom, if ever, 








Fig. 32.—Chest of a child in good health showing some bronchial markings. 
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comes under observation, as any chest needing x-ray usually has some path- 
ology in it to begin with. Furthermore, very few chests are clear of some 
infection or other. The term ‘‘normal’’ as generally used must therefore 
be considered as relative, rather than absolute. 

A normal chest shows the outline of the heart, the lungs, the clavicle, 
the ribs, the diaphragm, and the scapula. An absolutely normal chest shows 
no areas of densities in the lungs. Some plates, however, show pronounced 
bronchial markings which fade before the outer third of the chest is reached. 
These children have usually gone through some previous lung infections 














Fig. 33.—Lobor pneumonia. Consolidation of right upper lobe. 


which left some bronchial markings (Fig. 32). No diagnosis of active path- 
ology should therefore be made on these markings. 

A hilus shadow, especially if it is subdivided into small areas, indicates 
an infection which may be tubereulous in character, but does not necessarily 
speak for an active infection, nor does it necessarily speak for a tuberculous 


process, as many other infections, especially influenza, may leave a hilus 
density. The same is true with calcified nodes. They are suggestive of a 
latent tuberculosis, but no diagnosis of this disease must be made merely 


on their presence. 


DISEASES OF THE LUNGS AND PLEURA 


Lobar pneumonia is characterized by a shadow of increased density of 
the lobe involved (Fig. 33). The structural markings are not seen as a rule. 
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The borderline between the consolidated and the unaffected portions of the 
lung is usually very sharp. 

Bronchopneumonia may show only very little change in the plate. Both 
bronchitis and bronchopneumonia may show small areas of increased density 
along the bronchial tree variable in size and shape with rather indefinite 
outlines. These may occur anywhere, but are frequently found at the bases 


(Fig. 34). 

















Fig. 34.—Bronchopneumonia. 


Acute bronchitis may cause demonstrable roentgenographie changes. 
Chronie bronchitis may show increased markings followed well out into the 
periphery. 

Tuberculous changes may be found anywhere in the lungs of children. 
The apical findings so frequently present in adults, however, are not com- 
mon. Small shadows like a snowstorm seattered throughout the lungs are 
indieative of an acute miliary tuberculosis of the lungs (Fig. 35). The en- 
largement of the mediastinal shadow beyond the inner third of the chest 
speaks for enlarged tracheobronchial glands, which, in conjunction with 
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whispered bronchophony and positive tuberculin tests, speak for tuberculous 
glands, although no diagnosis of tuberculosis of tracheobronchial glands: 
should be established on the hilus shadow. 

Lung abscess is indicated by a clouding of the lung with a central ne- 
erotic area that is characterized by a dark area, of decreased resistance, 
surrounded by a dense peripheral zone. 

Fluid in the chest cavity shows a shadow depending on the amount, on 
the location, and whether the fluid is free or encapsulated. Free fluid casts 
a shadow that may be seen to move upon change of position of the patient 
when viewed under the fluorosecope. It tends to seek a level. It may cause 

















Fig. 35.—Miliary tuberculosis. 


a dense shadow along the costal margin, and may push the lung in for a 
considerable distance. The diaphragmatic angle is obliterated, and the heart 
and mediastinum may be pushed to the opposite side. The shadow cast by 
fluid is more or less dense (Figs. 36-38), the structural markings gradually dis- 
appearing as the fluid becomes more and more of a thickened purulent 
character. 

Encapsulated fluid may be seen in any part of the chest where there are 
opposing pleural surfaces. The outline of the fluid is quite definite, and the 
shadow is dense and free of lung markings. Thickened pleura may cast a 
shadow somewhat similar to a small amount of fluid. 
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Pneumothorax gives rather characteristic roentgenographic findings. The 
lung is compressed and pushed away from the thoracie wall. The air gives 
a transparent appearance to that portion of the chest, no structural mark- 
ings are seen, and the edge of the collapsed lung is regular and sharply 
defined (ig. 39). 

Foreign bodies in the respiratory tract of children are of common oceur- 
rence. In relation to their examination by the roentgen ray, they may be 
divided into two classes: opaque and nonopaque. The nonopaque bodies in- 
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Fig. 36 Postoperative pleural empyema on the right side, showing bridging of two ribs 
around drainage tube. 


clude peanuts, beans, seeds, and nut shells. The opaque are chiefly metallic. 

The radiographie findings vary, depending on the position and nature 
of the resulting obstruction. A monolateral emphysema results when the 
foreign body has passed the bifureation, and is of such nature as to cause 
obstruction to the expiratory current. This is evidenced by the increased 
transparency of the affected area and depression of the diaphragm with 
partial fixation on that side. The heart and mediastinum are displaced away 
from the affected side, and there is inereased excursion of the diaphragm 
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on the opposite side. When the foreign body completely obstructs the bron- 
chus to ingress and egress of air, the residual air is quickly absorbed and 
atelectasis results. There is marked density of the shadow of the area in- 
volved. The heart and mediastinum are displaced toward the affected side. 
The diaphragm is retracted upward. Metallic objects cast a shadow and 


their detection is much less d:ffieult. 
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Fig. 37.—Empyema. 


It is of the greatest importance to take roentgenograms at the end of 
full inspiration and at the end of expiration in order to show the above 
changes. The fluoroscope should always be used in the examination of these 
eases, and is of the greatest assistance in their removal. 

HEART CONDITIONS 


The heart shadow in children does not differ greatly from that of adults 
(Fig. 32). In infants the size of the heart in relation to the chest is increased. 
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Congenital hearts do not always show demonstrable findings. Often enlarge- 
ment of the pulmonary artery may be demonstrated. Alterations in the nor- 
mal heart curve indicate a pathologie condition of the heart (Fig. 40). 


Pericardial effusion casts an increased shadow, which tends to be pear- 


Fig. 38.—Encapsulated empyema (encysted). 


shaped (Fig. 41). Cardiae enlargement is often demonstrated by the roent- 


genogram. The fluoroscope is used to advantage in both of these conditions. 
For actual measurement of the cardiac outline, distance plates are taken in 


order that the shadow cast may be of actual size. 
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OTHER THORACIC CONDITIONS 


Persistent thymus may be demonstrated by a homogeneous shadow ex- 
tending downward from the clavicles on either side of the midsternum (Fig. 
42). The width and extent of this shadow depend on the size and shape of 
the thymus. 

The roentgen ray has also been found to be effective in the treatment of 
these cases. Overexposure, however, is to be avoided, because of the danger 
of skin burns, deleterious effect on the thyroid, and too rapid atrophy of the 
thymus. 

Thoracic tumors are rare. Suffice it to mention the dense shadow which 
they cast, and the frequency of their origin from the mediastinum. 








Fig. 39.—Right pneumonothorax with complete collapse of lung. 


GASTROINTESTINAL CONDITIONS 


In pyloric stenosis of infancy, and in other eases of persistent vomiting, 
the diagnosis may be expedited by following the course of an opaque meal, 
as shown by the fluoroscope and roentgenogram. The large dilated stomach, 
the thickened wall, the hyperperistaltie waves, and the reversed peristalsis 
may all be demonstrated. The percentage of the bismuth meal that passes the 
pylorus in a given time is indicative of the patency of the pylorus (Fig. 43). 
When one-half to two-thirds of the meal passes the pylorus in three hours, 
the immediate need of surgical interference is not indicated, and the con- 
dition, at most, is one of partial obstruction. If the bismuth is entirely re- 
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tained in the stomach after 4 hours there is complete obstruction of the 
pylorus and operation is indicated. Bismuth subcarbonate and barium are 
the salts most frequently used. They may be given in a small feeding in 
amounts of one-half to one ounce shortly before the examination is begun. 
The information obtained by the observation of an opaque enema, by 
means of the roentgen ray, is of importance in eases of dilated colon and 














Fig. 40.—Pathological heart showing projection of left pulmonic curve. 


Hirschsprung’s disease. The inereased diameter, looping, and any increase 
in length may be seen. Congenital malformation may be demonstrated, but 
not often. Tumors of the intestinal tract, as well as other tumors in the 
abdomen, may be seen at times if they are of sufficient size and density. 
Caleuli in the kidneys, ureters, and bladder may be shown in the roent- 
genogram. The examination of the urinary tract by means of opaque in- 
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jections may be done, but it is not frequently carried out because of the 
added dangers and difficulty of the operation. Dilatation of the pelvis of 
the kidney, dilatation of the ureters, and diverticula of the bladder may be 


demonstrated by this procedure. 








Fig. 41.—Precarditis with effusion. 


The roentgen ray examination of the mastoid, nasal sinuses, and teeth is 


of service in older children. The late development of the sinuses in children, 


makes their examination less frequently necessary. 
BONES AND JOINTS 
Tuberculosis of the bone may be said to involve the epiphyses. Tubereu- 


losis of the shaft is seen, but is rare. Tuberculous dactylitis is frequently seen 
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in tuberculous children and it may be impossible to differentiate the lesion 
from that of lues or osteomyelitis. Syphilis tends to involve more than one 
bone, and bone production is increased. Periostitis, and even tertiary lesions 
are often demonstrable in the roentgenogram. The serological tests and clin- 


ical course help to establish a definite diagnosis. 
The most important differential points in the diagnosis of chronic bone 
and joint conditions in children may be summarized as follows: 














Fig. 42.—Persistent thymus. Broad superior mediastinum. 














Pyloric stenosis showing gastric retention after four hours. 
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RIcKETS.— 
a. Multiple involvement. 
b. Early the diaphys:s is frayed out and no longer clear cut. 
e. This becomes more marked, and there is a dense shadow cast by the 
margin, which becomes wider, and has an inverted saucer-shaped appearance 
(Fig. 44). 

d. Atrophy is often present, and fractures not uncommon. 

e. In old eases, dense, transverse, linear shadows may be seen in the di- 
aphysis, indicating a nutritional disturbance when the epiphysis was at that 
point. 












CONGENITAL SYPHILIS.— 
a. No spreading out of the epiphyseal line. 
b. No atrophy. 
ec. Periostitis usually present and extensive. It is laminated and is usu- 
ally found on the lower third of the fibula and radii. 

Scurvy.— 

a. Epiphysis and epiphyseal line undisturbed. 

b. ‘‘ White line,’’ 1-2 millimeters behind the epiphyseal line, extending 
over the entire bone outline (Fig. 45). 

ce. Subperiosteal hemorrhage nearly always present but may not be seen 
in the skiagraph. 
d. Epiphyseal separation may be present. 


















TUBERCULOSIS.— 
a. Most often confined to one joint. 

b. Cartilaginous destruction is noted by the narrowing of the joint space. 
ce. Irregular, worm-eaten appearance, and general cloudiness. 

PERTHES’ DISEASE.— 

a. Limited to the hip joint. 

b. No cloudiness, bone detail clear cut. 

e. The epiphysis, seems more flattened, denser than normal, and is not 









eroded or worm-eaten. 









Curonic ARTHRITIS (Still’s Disease).—The roentgenograph shows a thick- 
ening of the periarticular tissues. often distention of the joint. Osteoporosis 





may be noted. 












OSTEOGENESIS IMPERFECTA.—There is decreased bone density ; shortening of 


the long bones is present. Multiple fractures are nearly always present. 






CHONDRODYSTROPHY.—There is marked shortening of all of the long bones. 
These give normal or increased shadows. The shortening is so marked as to 
cause little difficulty in the recognition of the condition. 

Bone infections are frequent in children. Osteomyelitis is frequently 
acute. It is characterized by rapid bone destruction without bone regenera- 






tion (due to its rapidity). 
The clinical findings may be such that a positive diagnosis ean be made 
before any changes are seen in the roentgenogram. The earliest findings may 
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be seen as areas of decreased density in the medullary cavity; later, when the 
infection has traveled into the cortex, areas of decreased density may be dem- 
onstrated. In less acute and in echronie cases, bone destruction and regenera- 


tion may be seen (Fig. 46); still later, the sequestrum may be shown. 


3oNE INJuRIES.—Epiphyseal separation and injuries are frequent. The 


epiphyses at birth are for the most part cartilaginous, and are, therefore, not seen 














Fig. 44.—Rickets, showing flaring out of ends of the long bones. 


in the roentgenograph. Nutritional disturbances delay the appearance and de- 
velopment of the epiphyses. In roentgen ray examination it is of the greatest 
importance to know the time of the appearance of these ossification centers. 

In children, when the force of an injury centers at the epiphysis, epiphy- 
seal separation occurs more often than fracture. Fractures in children are 
often of the green-stick variety, due to the tendency of the bones to bend. The 





> 
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frequency of epiphyseal injury in children, and the difficulty in their recognition, 
both clinical and by the roentgen ray, must be kept in mind in the diagnosis 
and treatment of injuries about the joints. Corresponding parts should al- 
ways be examined, and the two compared, in order to determine the extent 
of the injury. Antero-posterior, and lateral skiagraphs should be taken. 
The parts to be examined should be in close proximity to the film, or plate, 
in order to be as little distorted as possible. 

















Fig. 45.—Scurvy showing the characteristic white line bordering the long bones (the line 
shows black in reproduction). 
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Of the congenital dislocations the hip and shoulders predominate. Con- 
genital dislocation of the hip is often unnoticed until the child begins to walk, 
and it may be some time before any notice is taken of the waddling gait. In 
the roentgenogram, the shape of the pelvis, and the position of the head and 
neck of the femur in comparison with the normal side may make the diagnosis 




















J 





Fig. 46.—Osteomyelitis of tibia with almost complete destruction. 


clear. The acquired dislocations usually occur in later childhood, and the 


findings are similar to adult dislocations. 
The roentgen ray is useful after reduction of fractures and dislocations 
has been made to determine the correctness of the parts as to apposition and 


alignment. 
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TABLE XIV 


DEVELOPMENT AND UNION OF SOME OF THE MORE FREQUENT EPIPHYSES 








LOCATION APPEARANCE 





Humerus, head 6-8 mo. 


} fuse at about 6 yr. 


3-4 yr. 
1 yr. 
o ¥r. 
10-11 yr. 
12-14 yr. 


trochanters 
capitellum 
Internal condyle 
trochlea 

External condyle 


Radius 

2-3 yr. 
8-9 yr. 
2-3 yr. 
at birth 
2-3 yr. 


Lower epiphysis 

Olecranon 
Femur, head 

Lower epiphysis 
Tibia, lower epiphysis 





(To be continued.) 





INVESTIGATIONS ON THE DOUBLE TYPE OF THE RECEPTORS IN 
THE TYPHOID-PARATYPHOID GROUP AND THEIR SIG- 
NIFICANCE FOR THE WIDAL REACTION* 


By ArtHurR M. FisHpere, M.D., New York 
NVESTIGATIONS of recent years have shown that bacteria,’ as well as 
other cells, for example sheep’s erythrocytes,? may function as antigens 
through the simultaneous participation of a multiplicity of chemically dis- 
tinct receptor groups. Apart from such investigations of chemical differ- 
ences, Joos* found in many bacteria, particularly typhoid bacilli, two sero- 
logically differentiable agglutinogens. He separated them by heating to 
60° C. to 62° C., at which temperature one of these agglutinogens was de- 
stroyed, while the other was unaffected by subjection to it for even several 
hours. Joos also noted that the flakes produced by the agglutination of the 
thermolabile antigen were coarse while those resulting from the thermo- 
stable fraction were fine. These investigations of Joos did not attract the 
attention they deserved, probably largely because heating to 62° C., as he 
recommended, is often insufficient to destroy the thermolabile agglutinogen. 
It was first the studies of Weil and Felix* and their coworkers that 
showed the importance of closer analysis of the agglutination reaction than 
had previously been made. Working with proteus bacilli, they succeeded in 
serologically delimiting two proteus groups which they had isolated from 
typhus patients (the so-called X-strains) from one another and from the vul- 
gar proteus strains. Weil and Felix found that the X2 and X19 strains have 
identical thermolabile but different thermostable receptors. Consequently, 
after destroying the thermolabile receptors by heating, it is immediately pos- 
sible to serologically differentiate these two strains, though differentiation 
by an immune serum cannot be effected on bacilli with intact thermolabile 
receptors. ° 
As a result of these investigations of Weil and Felix, and the subse- 
quent ones of Schiff,® H. Sachs,° and others, it is now well established that 
in the typhoid, paratyphoid, Girtner, and proteus groups, there are two 
groups of receptors, one of which is destroyed by heating to 100° C. for an 
hour, while the other is not affected by even a longer subjection to this tem- 
perature (in our experiments we have often heated to 100° C. for more than 


two hours without damage to the stable receptors). The agglutination of 


the thermostable antigen oceurs in fine compact flakes which on sinking to the 

bottom of the tube form a compact sediment. On the other hand the action 

of the specifie agglutinins on the thermolabile receptors results in coarse, 

rather loose flakes which form a bulky loose sediment, so that, in most 

: *From the Bacteriology Institute of the Krankenhaus in Friedrichshain, Berlin, Germany. 
Received for publication March 20, 1923. 
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cases, with a little practice one can tell from the appearance of the agglu- 
tination whether the thermolabile or the thermostable antigen is being ecar- 
ried down. For this purpose a hand lens is usually necessary, though a 
so-called agglutinoscope (Kuhn and Woithe) is preferable. When both types 
of floceuli are present in the solution, simple inspection often does not suffice, 
and 12course must be had to absorption experiments (see below). We have 
found the time factor a great aid in differentiation. The coarse agglutina- 
tion occurs much more rapidly than the fine, being usually complete (with 
typhoid bacilli) in less than half an hour. On the other hand the fine agglu- 
tination may require several hours to attain completion. It is not uncom- 
mon in following the progress of an agglutination reaction to initially observe 
what is apparently a purely coarse agglutination which is later complicated 
by the appearance of fine flakes also. 

Analysis of the receptor apparatus in the typhoid-paratyphoid-Gartner 
group by means of absorption experiments on artificial immune sera has been 
carried out by Weil and Felix, Schiff, and others. We have also made such 
experiments, using the stock strains in the laboratory, and have arrived at 
essentially the same results, which are as follows: The three varieties of 
bacteria have thermostable receptors in common, but the thermolabile re- 
ceptors are specific. The thermostable receptors of typhoid and Gartner 
bacilli are qualitatively identical. Paratyphoid B has thermostable recep- 
tors which are identical with those of the other two but has also specific 
receptors of this type. The following schema indicates these relationships: 











THERMOSTABLE RECEPTORS TIIERMOLABILE RECEPTORS 
Typhoid AB a 
Paratyphoid B AC b 


AB e 


Gartner 





To the thermolabile and thermostable agglutinogens correspond two dif- 
ferent agglutinins, designated by Schiff as labilotropie (the coarse-flaking) 
and stabilotropie (the fine-flaking) agglutinins. In an ordinary typhoid 
immune serum both agglutinins are present, but their quantitative relation- 
ships may vary greatly. As a rule, in the highest dilutions still causing 
agglutination the effect is due to the labilotropie antibodies; i.e., the labilo- 
tropie end titer is higher than the stabilotropic. Rather uncommonly the 
reverse is true. Purely fine-flaking typhoid immune sera can be obtained by 
immunizing with typhoid bacilli that have been heated to 100° C. sufficiently 
long to destroy the thermolabile agglutinogens. Or such a serum ean be pre- 
pared from an ordinary immune serum containing both types by absorbing 
the stabilotropie agglutinins with bacilli heated to 100° C. for an hour or 
more. 

As yet the thermolabile agglutinogens have been found only in bacteria 
with well developed flagella. It has, therefore, been suggested that the 
thermolabile receptors are contained in the flagella, or at least intimately 
associated with their presence.’ Hence the agglutination type is of no sig- 
nificance for the diagnosis of infections with dysentery bacilli, the cocci, 
ete., but it might very well be supposed, a priori, that it would be worthy of 
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consideration in the agglutination test for typhoid fever. I have, therefore, 
with the kind cooperation of Dr. Fritz Schiff, Director of the Bacteriological 
Institute of the Krankenhaus im Friedrichshain, Berlin, investigated the types 
of agglutinins in the sera of typhoid and paratyphoid patients and their 
importance for the diagnosis of the disease. 

The following were the points investigated: 

(+) To which type the agglutinins of normal serum belong. 

(2) The type of the agglutinins in the sera of typhoid patients. 

(3) The significance of the receptor types for the technical details of 
the Widal reaction. 

(4) The significance of the agglutination type for differential diagnosis. 

5) The type of the agglutinins in the paratyphoid infections. 


(1) THE AGGLUTININS OF NORMAL SERA 


It is a well known phenomenon that typhoid bacilli are sometimes ag- 
glutinated by the serum of individuals who have neither typhoid fever at 
the time of the examination nor a history of a previous typhoid infection or 
vaccination. In the course of our investigation we studied 60 normal sera. 
About 20 per cent of these sera in concentrations of 1:20 agglutinated typhoid 
bacilli. In three eases the agglutination was still present at a dilution of 1:50. 
These results were obtained when the reaction was read after two hours; if the 
reading was carried out after twenty-four hours most of the normal sera 


caused at least slight agglutination in the very high concentrations. But 
in every case the agglutination was in fine flakes, that is, the normal agglu- 
tinins are stabilotropic (fine-flaking), and ean be completely absorbed from 
the serum by typhoid bacilli which have been heated to 100° C. for one hour, 


as is shown, for example, in the following protocol: 


Serum 1083, diagnosis syphilis of the liver. A 24-hour agar plate culture of typhoid 
nacilli was suspended in physiological salt solution and heated on the water-bath to 100°C 
for one hour, centrifuged, the supernatant fluid poured off, and 5 ec. of 1:10 dilution 
of the serum added to the sediment. After mixing, it was put in the incubator at 37°C 
for 15 minutes, again centrifuged, the supernatant serum poured off and used for the 
agglutination. All subsequent absorption experiments were carried out similarly. But 
in doing such experiments it should be borne in mind that complete absorption from strong, 
concentrated sera is difficult, so that it is better to carry out the absorption on higher 


dilutions of concentrated sera, and repeat it onee or even twice. 


SERUM DILUTION UNTREATED SERUM ss ABSORBED SERUM 
WITH WITH 





Living Typhoid bae. Living Typhoid bae. 
typhoid heated to typhoid heated to 
bacilli 100° 1 hour baeilli 100° 1 hour 

1:10 + fine + fine 

1:20 + fine -) fine 

1:50 (+) fine (+) fine 

1:100 a —- 

1:250 — — 








Reading after two hours. Plus signs in parentheses mean that the agglutination could 
only be determined with certainty with the aid of the agglutinoscope. 














809 





RECEPTORS IN TYPHOID-PARATYPHOID GROUP 


All our other analyses of agglutinating sera from nontyphoid patients 
gave similar results, so the following conclusions seem justifiable: 

(1) A coarse agglutination is not due to the normal agglutinins. 

(2) If the agglutinins for typhoid bacilli cannot be removed from a 
serum by absorption with these bacilli heated to 100° C. for one hour (ob- 
serving the precautions, with concentrated sera, mentioned above), the ag- 
glutination is not due to normal agglutinins. But the converse is not neces- 
sarily true, ie., a purely fine agglutination may be brought about by the 
serum of a typhoid patient (see below). 

(3) Since stabilotropie (fine) agglutination occurs much more slowly than 
labilotropic, normal sera are far more likely to give an apparently positive 
agglutination test if the reading is done after twenty-four hours than if 
carried out after one or two hours. 

Of four icteric sera (which are often stated to give quite frequent posi- 
tive Widals,) one gave a positive reaction in a dilution of 1:50. It was 
typically stabilotropie (fine), and as a matter of fact there was no indication 
of typhoid in the history. 


(2) THE AGGLUTININS IN TYPHOID FEVER 


We investigated the sera of 31 patients suffering from typhoid fever of 


all stages. Their content in stabilotropie agglutinins was determined by 


TABLE I 


























SERUM LABILOTROPIC TITER STABILOTROPIC TITER 
a 2144 1:1000 1:2000 
71V 1:250 1:250 
B41 1:1000 1:100 
2284 1:2500 1:500 
2184 1:200 1:20 
2206 1:1000 1:250 
2255 1:2500 neg. in 1:50 
2252 1:2500 1:100 
2258 1:2500 1:400 
3083 1:500 1:250 
3121 1:500 1:100 
3209 1:50 neg. in 1:1 
3212 1:1000 1:100 
3215 1:2500 1:1000 
3220 1:250 1:50 
3221 1:250 neg. in 1:10 
3228 1:100 1:10 
3254 1:250 1:50 
3258 1:500 1:100 
3226 1:750 1:50 
3180 1:100 1:1000 
3197 1:100 1:50 
3203 1:250 neg. 
3232 1:100 1:10 
3240 1:500 1:1000 
2266 1:1000 neg. 
2179 1:200 neg. in 1:10 
2283 1:2500 1:250 
R 1:250 1:50 
2068 1:5000 1:5000 
3126 1:1000 1:25 


‘Reading in “all cases 


s after 


24 hours. 
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agglutination experiments with typhoid bacilli heated to 100° C. or with 
Girtner bacilli, whose thermostable receptors we have seen to be identical 
with those of the typhoid bacillus. The labilotropic titer could be taken as 
identical with the titer of the entire serum when the latter was higher than 
the stabilotropice titer. In cases of doubt it was determined by first absorb- 
ing the stabilotropic agglutinins with heated bacilli. Table I shows the titer 
of the sera of typhoid patients in both types of agglutinins: 

From this table we ean see that while all the typhoid sera contained 
labilotropie agglutinins, six (almost 20 per cent) were lacking in the stabilo- 
tropic type. In but three cases was the stabilotropic titer the higher, in two 
the titers were equal, while in the remaining 26 the labilotropic titer was 
the higher. 

In a case which was studied from an early stage (before the Widal re- 
action became positive) to death, no relation of the agglutinin type to the 
stage of the disease could be discerned. 


(3) SIGNIFICANCE OF THE RECEPTOR TYPES FOR THE TECHNICAL 
DETAILS OF THE WIDAL REACTION 


(a) Time of Reading. Labilotropie agglutination occurs very rapidly, 
so that sera in which these agglutinins predominate (as they do in the large 
majority of eases) ean be read very soon. Agglutination of this type is 
usually almost completed within half an hour, and practically always within 


two hours. On the other hand, if the serum contains largely stabilotropic 
(fine) agglutinins, agglutination may not be complete for many hours, so 
that reactions negative at the end of two hours should always be seen after 
24 hours. But in interpreting these late (almost always predominantly fine) 
agglutinations, it should always be recalled that the normal and the partial 
agglutinins are fine. Agglutination present at half an hour is, on the con- 
trary, in the large majority of cases coarse and therefore almost surely specific. 

(b) Selection of the Strain. Weil and Felix® analyzed the receptors of 
many strains of typhoid bacilli and found little variation in the thermolabile 
receptors of the different strains, but very considerable fluctuations in the 
agglutinability of the thermostable receptors; some strains showed practically 
no stabilotropie (fine) agglutination. Hence, in the selection of a strain for 
routine Widal reactions, care should be taken to obtain one with functioning 
thermostable receptors, or positive agglutinations with sera whose agglutinins 
are largely stabilotropie may fail of detection. The thermostable receptors of 
a strain are tested by heating the bacilli to 100° C. for one hour and then 
seeing how well they are agglutinated by an artificial immune serum known 
to contain both types of antibodies. 

(c) Use of a “Typhoid Diagnosticum.’’ The diagnosticum must be pre- 
pared so that it contains both types of receptors. We have tested the Ficker 
Diagnostieum, which is widely used, and found that it does contain both 
varieties of receptor. In our experiments we have found, as did Weil and 
Felix, that aleohol destroys the labilotropie agglutinins, and therefore typho'd 











RECEPTORS IN TYPHOID-PARATYPHOID GROUP 811 








bacilli which have been treated with aleohol for 24 hours and then suspended 
in salt solution act as do heated bacilli, and may be used for the detection of 
the stabilotropie agglutinins alone. 







(4) SIGNIFICANCE OF THE AGGLUTINATION TYPE FOR DIFFERENTIAL DIAGNOSIS 





In carrying out the Widal reaction it not rarely occurs that the end- 
titer of the serum for typhoid and paratyphoid B. is so nearly the same that 
it is impossible to say, in the absence of a positive culture, which is the in- 
fecting organism. Consideration of the agglutination type may be of great 
aid in such a dilemma. If early inspection (after 10 to 15 minutes at 37° C.) 
of the tubes containing typhoid bacilli shows a labilotropie (coarse) agglutina- 
tion, the infecting organism is the typhoid bacillus for, as we have seen, the 
normal agglutinins are stabilotropic and the typhoid-paratyphoid group have 
in common only some stable receptors. But it is to be emphasized that absence 
of coarse agglutination with typhoid bacilli does not absolutely exclude a 
typhoid infection for there are rare typhoid sera containing almost exclu- 
sively stabilotropie (fine) agglutinins, though we did not encounter in our 
series of 31 cases, any totally lacking in stabilotropie antibodies. Naturally, 
in paratyphoid infections the coarse agglutination is found in the tubes con- 
taining paratyphoid bacilli, the agglutinins for typhoid bacilli, if any, being 

















fine-flaking. 

For purposes of differential diagnosis in the typhoid-paratyphoid infec- 
tions Castellani’s absorption experiment is used considerably, but often fails 
to attain its goal. The conditions for its success or failure can be explained 
by consideration of the receptor types. In the typhoid-paratyphoid Gartner 
group the thermolabile (coarse) receptors are, with rare exceptions, specific, 
while many of the thermostable (fine) receptors are possessed in common by 
the three varieties of bacteria, in fact the thermostable receptors of typhoid 
and Gartner bacilli are entirely identical. Hence, differentiation of sera from 
typhoid and Girtner bacillus infections by means of absorption experiments 
is only possible when the labilotropic agglutinins are present in sufficient 
concentration. The Castellani absorption method will differentiate para- 
typhoid infections when the labilotropic agglutinins are abundant, but not 
always when the stabilotropic predominate. 
















(5) THE AGGLUTININS IN THE SERA OF PARATYPHOID B. INFECTIONS 






The sera of four patients suffering from paratyphoid B. infections were 
investigated. All of these infections were of the typhoid form, there being 
no sera of cases of gastro-enteritis due to paratyphoid bacilli. These sera 
were tested as to their ability to agglutinate paratyphoid B. bacilli, para- 
typhoid B. bacilli that had been heated to 100° C. for one hour, typhoid 
bacilli, and the Aertryck strain of paratyphoid B., which is a cause of infec- 
tious meat poisoning. Similar tests were carried out on the sera after their 
stabilotropie agglutinins had been removed by absorption with paratyphoid 
B. bacilli that had been heated to 100° C. for one hour. Table II shows the 


results: 
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TABLE II 
TITER OF UNTREATED SERUM FOR 








SERUM OF 
PATIENT 





Paratyph. Heated Aertryck Typhoid 
B Paratyph. B. 

71000 e. , 1:250 f. 1:250 f. 1:1000 f. 
Ch. :500 e. ? 1:50 f. 1:250 f. 1:100 f. 
B. 72500 e. 4 1:1000 f. 1:500 f. 1:500  f. 
K. 7250 ¢. a cy ie * neg. neg. 

Titer of serum after absorption: 

Gr. 7500 ¢. neg. neg. neg. 
Ch. 1:500  e. neg. neg. neg. 
B. 1:2500 e. neg. neg. neg. 
K. 1:100 e. neg. neg. neg. 


c = coarse, = fine. Reading after 24 hours. 





The above results demonstrate that the sera of these four patients in- 
fected by paratyphoid B. contain both labilotropie and stabilotropic agglu- 
tinins for the infecting organism, but that the partial agglutinins are fine and 
can be removed from the serum by absorption with heated paratyphoid B. 
bacilli. These experiments also confirm the previous results of Schiff, who 
found that the ordinary strains of paratyphoid B. bacilli differ from the 
strains causing acute gastroenteritis (Breslau, Aertryck, ete.) in their ther- 
molabile receptors, though the thermostable fractions are identical. So that 
to the striking differences in the clinical courses of the two main groups of 
paratyphoid B. infections there correspond definite serological differences be- 
tween the respective infecting organisms. 

I should like to express my thanks to Privat Dozent Dr. Fritz Schiff 
for many courtesies extended in the course of this investigation, as well as 
to the Robert Koch Institute and the Bacteriological Laboratories at Kiel 
and Greifswald for sera kindly placed at my disposal. 

RECAPITULATION 

1. The receptors of the typhoid-paratyphoid-Gartner group are of two 
types—thermolabile and thermostable. To each agglutinogen corresponds a 
specific agglutinin, termed respectively labilotropic and_ stabilotropie. 

2. Agglutination of the thermolabile antigen occurs in coarse flakes, of 
the thermostable in fine flakes. 

3. When typhoid bacilli are agglutinated by the serum of a patient 
who has never had typhoid fever, the agglutination is of the fine type. 

4. Partial agglutination in the typhoid-paratyphoid-Girtner group is of 
the fine type. 

5. All our sera giving positive Widal reactions—31 in number—con- 
tained labilotropie agglutinins, 26 of the sera also contained stabilotropic 
agglutinins. 

6. We did not encounter any coarse agglutination reactions brought about 
by sera of other than typhoid patients. The ‘‘nonspecifie Widals’’ showed 
the fine type of agglutination. 

7. Consideration of the receptor type is of significance for the technical 
details of the Widal reaction, particularly the time of reading and the choice 
of the strain employed, as well as for the Castellani experiment. 
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8. Sera from patients suffering from the typhoidal form of paratyphoid-B. 
infection contain both stabilotropie and labilotropie agglutinins for the usual 
strains of paratyphoid-B. bacilli, but only stabilotropie agglutinins for typhoid 
bacilli and for these strains of paratyphoid-B. (Aertryck, ete.) which cause 
acute gastroenteritis. 
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BACTERIOPHAGE PHENOMENA. II* 





By Luoyp ArRNoLp, M.D., Cuicaco, ILL. 





E have ealled attention in a previous paper in this journal’ to the in- 

creased activity of a bacteriophage substance when added to a 3 hour 
old culture of a susceptible microorganism. This increase in viruleney is very 
striking, leading in the majority of instances to complete sterilization of the 
eulture. The same bacteriophage added in the same concentration to cultures 
of varying ages, ranging from 1 to 12 hours old, does not produce so marked 
a change as it does in the 3 hour old eulture. In some few instances this 
takes place in either the 2 or the 4 hour old cultures, but usually it is found in 
the 3 hour old culture. 

The life eyele of a bacterial culture may be conveniently divided into: 
(a) latent period; (b) period of maximum rate of growth or the logarithmic 
period; (e) stationary period; (d) period of decline. These phases are de- 
termined by estimations of the number of viable microorganisms present 
at various intervals. It is well known that these periods merge into one an- 
other without a sharp dividing line. The duration of these phases vary with 
the different species of bacteria, and even with the same microorganism under 













different environmental conditions. 

By the latent period or lag is meant the interval which elapses between 
the time of inoculation and the time at which maximum rate of growth begins. 
The period was first recognized by Muller.t. This varies from about 1 to 3 
hours in duration, depending upon whether the bacteria have been accus- 
tomed to grow upon the medium used; the temperature, and upon other factors 







as vet unknown. 
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The logarithmic period, is the phase of rapid growth during which the 
baeteria are dividing regularly; they increase in number in a standard unit 
of time, following the law of geometric proportion. This period varies from 
2 to 8 hours in duration (Rahm,? Penfold,*? and Chesney*). 

The stationary period, is the phase in which the bacteria cease to mul: 
tiply at a maximum rate; their increase in number becomes less and finally 
ceases. The duration of this period is much longer in time than either of 
the two previously mentioned phases. After expiration of several days, the 
period of decline begins, in which the number of living bacteria decreases. 

After a short period of rest, the lag phase, there begins a logarithmic 
or maximum growth period; this can be thought of as a stimulation period. 
It is during this period that the bacteria multiply by geometric progression. 
It is during the beginning of this stimulation period that we find the bac- 
teria most susceptible to the bacteriophage activity. The susceptibility is 
increased if the bacteriophage is added to the bacterial culture after in- 
eubating for three hours. If the bacteriophage is added at the time of in- 
oculation of the culture, the same increase in virulency is found during the 
beginning of the logarithmie growth, but the activity decreases on further 
growth of the bacteria. On the other hand, if the bacteriophage is added 
after 3 hours’ incubation, the culture usually becomes sterile almost imme- 
diately and remains so for several days or weeks. At the end of this 
logarithmic or stimulation period there is another biological change in the 
bacteria in their relation to the bacteriophage. The change does not take 


place so rapidly as during the beginning of this period, nor does it last for 
so long a period of time. The greatest bacteriolytie activity is not mani- 
fested until 24 or 48 hours after the bacteriophage has been added to a 7 
to 10 hour old bouillon culture of the susceptible microorganism. After a 
few days this passes off and no bacteriolytie activity can be demonstrated 


in such cultures. 

We think that the constant results we have obtained in reference to the 
3 hour old culture is due to the fact that we have been working with this 
particular strain B. typhosus (Olsen) for two years and the numerous trans- 
plants, ete., that have been made in our laboratory; using the same medium, 
temperature, ete., has accustomed this microorganism to the extent that its 
lag and logarithmic periods are almost constant. In a later paper dealing 
with bacterial counts this supposition will be substantiated by experimental 
evidence. 

In this paper we wish to deal with this question of the logarithmic period 
of growth and its influence on bacteriophage activity, by means of using 
the Berkefeld filtrate of cultures during this and other phases of the life 


eyele of B. typhosus. 
EXPERIMENTAL 


The same technic was used in these ex. iments as was described in 
the preceding paper.® The fourth extraction of a bottom water-agar layer 
was used, the original bacteriophage was obtaired from the feces of a typhoid 
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patient. Five flasks of bouillon, each containing 150 e¢.c. were incubated 
overnight and then inoculated with 1 ¢.c. of an 18 hour old bouillon culture 
of B. typhosus (Olsen). After 3 hours incubation the contents of one flask 
was passed through a Berkefeld filter; after 6, 9, 24, and 48 hours’ ineuba- 
tion the contents of the other four flasks, respectively, were pulled through 
Berkefeld candles. The filtrates were adjusted, under sterile conditions, 
to a hydrogen-ion concentration of PH 7.0°, then pipetted into bouillon in 
the concentration of 1:1 and 1:4; two series were used. 

The results of these experiments were negative. There is very little 
variation occurring in the various filtrate series as compared with the con- 
trol bouillon. 

In the first series of experiments made, we did not adjust the hydrogen- 
ion concentration, and as a consequence we obtained different results. We are 
now confident that these results were due to a variation in the reaction of 
the medium and not to the influence of any bi-products of metabolism present 
in the filtrates due to bacterial growth. Rahm found that the 4, 6, 8, and 
12 day old Berkefeld filtrates of B. fluorescens liquefaciens bouillon cultures 
did not exert much influence upon the life cycle of this microorganism. It 
is probable that if the change in reaction had been corrected, the small 
change he observed would not have oceurred. Penfold* found the filtrate 
of a 17 hour old B. coli in bouillon did not effect the lag period of this 
bacteria. The changes that one observes in the reaction between a suscep- 
tible microorganism and a bacteriophage seems to depend upon the bacteria 
itself. It is not due to the medium in which the bacteria is growing at the 
time this change takes place. 

The majority of the workers who have studied the lag and logarithmic 
periods of growth, have come to the conclusion that the cause for this must 
be within the bacteria itself. (Penfold, Chesney, ete.) We think the bac- 
teriophage reacts best with the bacteria at certain periods of its life cycle, 
namely, the beginning and the end of the logarithmic growth period, this 
is independent of biproducts of growth of the bacteria present in the medium 
at this time. 
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SUGAR IN URINE* 


By Ropert L. THRASHER AND CHARLES W. O. BUNKER 


ENEDICT’S qualitative test' for sugar in urine has proved very useful 

and reliable, and we have been curious as to whether results from its 
use have any quantitative significance. The method of Folin and Berglund’ 
for the estimation of sugars in normal urine offered a simple means of de- 
ciding the question, and we have applied it to 190 urines, 109 of which were 
negative by Benedict’s tests, while 81 showed greenish turbidities. Depend- 
ing upon the density of this greenish turbidity, we have subdivided the group 
into traces, slight traces and very slight traces. Table I shows the results. 

It will be noted that 88 per cent of the negative results were with urines 
containing 0.1 per cent or less of sugars. No sharp line, however, could be 
drawn as to the amount of sugars that would or would not give a positive 
result, although there was a tendency for the density of the greenish turbidity 
to vary, in general, proportionately to the amount present. Neither did we 
find that the occurrence of a reddish precipitate that settled to the bottom 
of the tube had any quantitative significance. 

Folin and Berglund’ contend that the copper-reducing substances remain- 
ing in normal urine after the removal of coloring matters, urie acid, creatine, 
and creatinine by means of the alkaloidal reagent consist of a ‘‘motley 
variety of carbohydrate products and carbohydrate derivatives including di- 
and polysaccharides.’’ If we consider that Benedict’s test is sensitive to 
some of these but not to others, we can understand why values as low as 
0.04 per cent could produce either a positive or a negative result, depending 
upon the composition of the mixture present in the urine. It may also be 
that the relative proportions of fermentable to nonfermentable copper-re- 
ducing substances enter into the question, but we did not attack it from 
that standpoint. 

Since a positive result was obtained with as little as 0.04 per cent of 
sugar, Benedict’s qualitative test must be considered as having at least that 
sensitiveness. 


CONCLUSIONS 


1. Benedict’s qualitative test for sugar in urine has quantitative sig- 
nificance in only the most general terms. 

2. Greenish tubidities secured in this test demand eare in their inter- 
pretation, and are to be considered pathologie only when other features of 
the ease warrant such an assumption. 

*From the Laboratories of the U. S. Naval Medical School. 
Received for publication, May 10, 1923. 
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SUGAR IN URINE 


TABLE I 


MILLIGRAMS SuGAR PER 100 C.c. FOUND WITH THE FOLLOWING QUALITATIVE RESULTS 











NEGATIVE VERY SLIGHT TRACE | SLIGHT TRACE TRACE 





8 
10-11-11-13 
13 
20-22-23-23 
26-29 


91.99 99 9x 
d1-b2-00-00 


40-40-40-40 
40-43-43 
43-43-46 
46-46-46 
47 
50-50-50-50 
52-53-53 
54-54-5 
54-57- 
57 
60-60-60-60 
60-60-60 
63-63-63 
66-66-66 
66-66-66 
67 
70-71-71-72 | - 71 
72-73-75 - 
80-80-80-80 | 8 -80-80-85 80-80-85 
80-80-80 35-86 
85-85-85 
86-86-86 
86 
92-92-92 90-92-92-95 
95-95 
100-100-100 100-100-109 104-109-109 
100-100 109-109 
100-100 109 
109-109 
110-110-114 110-111-114 
114 114 


120-120-120 120-120-120 
120 128-128 
133-138-133 33-133- 133-133 
142 
150 150-150-150 150-150-150 
150 155 
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LABORATORY METHODS 


ULTRAFILTRATION OF BLOOD SERUM AND CEREBROSPINAL FLUID 
WITH SPECIAL REFERENCE TO A NEW APPARATUS* 


By Grete EGerRer-SEHAM, PH.D., MINNEAPOLIS, MINN. 


INCE Quincke, in 1891, brought the spinal puncture into clinical use the 
\/ studies on the cerebrospinal fluid have greatly increased, especially since the 
introduction of accurate and sensitive microchemical and biological reactions. 
Notwithstanding, our knowledge of the physiology and pathology of the 
cerebrospinal fluid is still relatively incomplete. 

It is commonly accepted that the fluid is derived from the blood and 
that its souree is the chorioid plexus. How the fluid is formed and what 
role the chorioid plexus plays in its formation is, as yet, a matter of specu- 
lation. The exact nature of cerebrospinal fluid, i.e., whether it is an active 
secretion or a filtrate has never been determined. 

McClendon has suggested that the cerebrospinal fluid is an ultrafiltrate 
of blood serum. He showed that a fluid could be produced by ultrafiltration 
of serum that resembled, in at least several physical and chemical charac- 
teristics, the cerebrospinal fluid. His work seemed to open a field of investi- 
gation that might prove fruitful. 

This paper is concerned with the ultrafiltration of blood serum, special 
attention being given to the presence or absence in the ultrafiltrate of glob- 
ulin, the colloidal gold curve and the Wassermann reaction. 

The first problem was to devise an apparatus and method of ultrafiltra- 
tion that would be as simple as possible and yet give accurate and quantita- 
tive results. The apparatus finally made and used is the one shown in Fig. 
1. It is similar in principle to the one devised by Bechold, but much simpler 
in construction, rendering ultrafiltration comparatively easy. 

The ultrafiltration apparatus described in this paper has the following 
advantages: (1) It allows as complete a quantitative ultrafiltration as can 
he expected. (2) The apparatus is easily constructed at a small expense. 
(3) The experiments can be carried out with great ease in relatively short 
time. 

Fig. 1 shows the apparatus ready for use and Fig. 2 represents a cross 
section of the apparatus. It consists of an ordinary air pump (A) which is 
connected by means of a metal tube (B) to a gauge (C) from which a brass 
tube (D) leads to the apparatus proper (£). This apparatus (EZ) consists 


*From the Department of Medicine, The Medical School, University of Minnesota. 
Received for Publication May 19, 1922. 
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of an upper cap (F’) made from brass tubing. This rests on a brass plate (@) 
1144 inches in diameter, perforated in the center, a wire gauze of very fine 
mesh rests upon the brass plate occupying about *% of the entire circum- 
ference. The edge of the gauze is on the same level with the rim of the brass 
plate. A double thread (J) taken from the same wire gauze is passed through 
the center of the gauze and through the perforation in the plate (@). The 
plate lies on the receptacle (J) made of brass tubing with two holes in juxta- 















































“a” 


Figs. 1 and 2. 


position. In order to serew together the cap (F) and the receptacle, a 
heavy metal nail is pushed through both lower receptacles (J and L). In 
order to avoid contamination of the fluid examined, certain parts of the appa- 
ratus (F-H-I-G) are coated with gold. Experiments are earried out in the 
following way: 

Receptacle Z is fastened to the table. It is sufficiently large to hold the 
receptacle J and it is perforated on either side like receptacle 7. Part I 
is placed into the receptacle Z and the nail is passed through the holes. The 
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filter plate G is placed upon the receptacle J and the wire gauze H is put 
over the plate with the wire thread passing through the pin hole. The fil- 
ter paper 1% inches wide, coated with collodion, is put on the wire gauze. A 
rubber washer of the same diameter as the brass plate is used. Lastly part 
F is placed on the rubber ring and the screw cap M that holds the parts 
together adjusted airtight with a wrench. A small glass tube (N) fitted with 
a bored rubber stopper (O) is employed for catching the ultrafiltrate. The 
fluid to be ultrafiltered is introduced into receptacle F by means of a 
pipette fitted with an about 3-mm. wide rubber tubing. The apparatus is 
screwed on by means of the screw cap (s) and tightened with a small wrench. 
Air is pumped into the apparatus until the gauge registers the desired pres- 


sure which is expressed in pounds. 


Connection 
with pump 














Fig. 3. 


COATING OF THE FILTER DISCS 


Two kinds of apparatus were used in coating the filter dises.* The ap- 
paratus shown in Fig. 3 can be employed when but one or two filter discs 
are needed for ultrafiltration, whereas the apparatus represented by Fig. 4 
permits the coating of nine filter dises at a time. 


DESCRIPTION OF APPARATUS SHOWN IN FIGURE 3 


The apparatus consists of a suction pump, a manometer, a glass cylinder 
fitted with a four-hole stopper, and a separatory funnel with a one-hole rubber 
stopper. The funnel is filled with the collodion solution{t and the filter dise 
is sewed to the glass rod by means of cotton thread. The screw-cock at D 
is tightened while the serew-cocks at E and F are loosened. Then the appa- 
When it is air free the pinch-cock F is closed and the 


ratus is evacuated. 


*The filter discs are cut from strong Japanese filter paper. 
+Anthony’s negative cotton, dried on an electric plate at 80° is dissolved in glacial acetic 
acid, that contains 2-1%4 per cent sodium carbonate. 
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stop-cock C is slightly opened to permit a slow flow of the collodion solution 
into the cylinder. When the filter disc is completely submerged in the solu- 
tion stopeock C is closed again. Suction is continued until there cannot be 
seen any air bubbles in the solution. Then the cylinder and the suction 
pump are disconnected (sereweock E is closed). The sereweock D and stop- 
cock C are opened. Air thus admitted drives the solution from the cylinder 
back into the separatory funnel. The ruboer stopper carrying the rod with 






































Ye actual size 





Fig. 4. 


the filter dise is lifted out of the cylinder. Ten seconds are allowed between 
two drops of the excess solution on the dise before the dise is submerged in 
running water. The filter disc is kept in running water for two days. It is 
then preserved in distilled water with a drop of chloroform until further use. 


DESCRIPTION OF APPARATUS SHOWN IN FIGURE 4 


The apparatus consists of a strong suction pump (A), a manometer (B), 
a dessicator (C), into which a glass jar (D) is fitted. This glass jar carried 
a wooden ring (E) to which nine clamps (F) are glued. The clamps are made 
of two strips of wood held together by a simple spiral-shaped spring. The 
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rubber stopper carries a funnel (G). A U tube (H) with two stopeocks con- 
nects the apparatus with the manometer on one side and with the air supply 
on the other side. 

After the apparatus has been evacuated (stopcock ZL open, stopecocks 
M and N closed) part of the solution is admitted into the desiccator through 
the stopcock N. When the manometer again registers evacuation more fluid 
is admitted, and so on until the filter dises are completely covered. Care 
must be taken that the collodion solution does not reach the spiral-shaped 
springs. When the solution is free from air bubbles the suction is discon- 
tinued and air is admitted through stopcock M. For the completion of the 
experiment see the above directions. 

Before entering into a discussion of the ultrafiltration of blood serum 
a short description of Lange’s colloidal gold test may be in place. The 
reading of the colloidal gold test depends on various color changes in the 
tubes of different dilutions. 

With normal spinal fluid there is no change of the red color in any 
of the ten tubes. 

In pathologie fluids there may be color changes ranging from a bluish 
tinge to a red, to complete decolorization. and these changes have been desig- 
nated by numbers, the unchanged color being designated as zero and com- 
plete precipitation by No. 5, the intermediary colors being the numbers 
between zero and 5. 

The clinical application of the colloidal gold test depends on varying 
degrees of reaction, according to the dilution of the spinal fluid. In general, 
three types of reaction are found: 

1. Those in which the color changes, which depend on the precipitation 
of the colloidal gold, occur in the first type. This type of reaction has been 
given the name paretie curve and such a curve would mean 5, 5, 5, 5, 4, 2, 1, 0, 0, 0. 

2. Type of curve is one occurring in the middle tubes or in the second 
zone, giving the eurve such as 0, 0, 0, 1, 3, 4, 3, 2, 0, 0. This type of curve is 
quickly found in tabes dorsalis. 

3. Type of eurve is known as the meningitie curve and is found in those 
cases where the precipitation occurs in the tubes of highest dilution or in the 
third zone. Type of meningitie curve would be 0, 0, 0, 0, 1, 4, 5, 5, 4, 1. 

The eurves oceurring in zones 1, 2, and 3, are not specific for paresis, 
cerebrospinal syphilis or meningitis. Rare other diseases of the central nerv- 


ous system may give similar curves. 
ULTRAFILTRATION OF NORMAL BLOOD SERUM 


The blood was collected in a thoroughly cleansed test tube, allowed to 
stand in the ice box for not more than half an hour and then centrifuged for 
15 minutes. Of the separated serum 3 c¢.c. were used for the experiments 
and the globulin test and colloidal gold curve carried out in the second e.e. 
of the ultrafiltrate, the first ¢e.c. of the ultrafiltrate being discarded. Filter 
dises coated with 3.5 per cent, 4.0 per cent and 4.5 per cent collodion solu- 


tion were employed. The results are given in Table I. 
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TABLE I. 

CONC. OF COATING GLOBULIN TEST COLLOIDAL GOLD CURVE 
3.5 per cent Negative 0002100000 
i = © os 0121100000 
>» ~~ & fg 0112200000 
a 5 0002000000 
aa - 1112311000 
_ = si 311000000 
nt Trace 0000132200 
—_* * Trace 0000131100* 
= Negative 3333221000* 





*Hemolyzed serum. 


In all cases the nitric acid test was strongly positive, and in all but 
two cases the ammonium sulphate test (globulin test) negative. All ultra- 
filtrates gave a weak reduction of the colloidal gold solution. To show that 
the colloidal gold curve in the ultrafiltrate is rather independent of the col- 
loidal gold curve in the blood serum the following two cases may be cited: 


SERUM ULTRAFILTRATE 4 PER CENT 
Colloidal gold eurve 5555555554 1112311000 
0004555555 3110000000 


All ultrafiltration even of hemolyzed serum yielded colorless ultrafil- 
trates. Ultrafiltration of normal blood serum shows the presence of a sub- 
stance that reduces colloidal gold solution. 


ULTRAFILTRATION OF SYPHILITIC CEREBROSPINAL FLUID 


Spinal fluids were ultrafiltered through dises coated with 3.5 per cent, 
4.0 per cent, 4.5 per cent collodion solution. Ultrafiltrates of normal spinal 
fluids gave no colloidal gold curve. The reduction of colloidal gold solu- 
tion by ultrafiltrates from syphilitic spinal fluids seems to depend on the 
quantity of substance present in the spinal fluid reducing the colloidal gold 
solution. If for instance spinal fluid yielding a weak reduction curve was 
ultrafiltered the colloidal gold curve of the ultrafiltrate was practically 
negative. If on the other hand spinal fluid that gave a very strong colloidal 
gold curve was ultrafiltered the filtrate exhibited a positive colloidal gold 
eurve. This was best shown in the following case: 


CONC. OF COATING SPINAL FLUID ULTRAFILTRATE 
3.5 per cent 55553321000 5554110000 


GENERAL REACTIONS IN ULTRAFILTRATES 


Sera with positive Wassermann reactions were ultrafiltered through pa- 
per coated with 4.0 and 3.5 per cent collodion glacial acetic acid solution. 
The results are tabulated in Table II. 

Of the two sera ultrafiltered through 4 per cent coating both had a 
definite colloidal gold curve and positive globulin tests. The same sera when 
ultrafiltered through 3.5 per cent coating gave no colloidal gold curve. Only 
one serum ultrafiltered through 3.5 per cent coating gave a colloidal gold 
curve. 
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TABLE II 








~-U SERUM 4% | U SERUM 3-14% | REMARKS 

1G. iL. | W. C.G. GL. | W. C.G. GL. 
0861 82s! WS 2pos.|1 pos. neg. ? control to 
U3-% ant. 





“NUMBER | W. 








115764B |4 pos. s1s2s3 2pos.| ? neg. 





115055J |4 pos. neg. jneg. w3 


2255R l pos. w2w3 





2 pos. w3 neg. 
neg. 
w2w3 trace 





17686R | ? ~~ sis2 


17749D | ? neg. 


2 pos. | 








n: o, 4 pos. 


a gf. neg. 


17686 neg. neg. neg. neg. 





175770 neg, 


H neg. wo 2 pos. 








neg. 2 pos. 








Keys 

W =Wassermann reaction. 

c. g. = colloidal gold test. 

t' serum=Ultrafiltrate of serum 

U serum 4% =serum ultrafiltered through filter paper coated with 4% collodion acetic acid 
solution. 

U serum 3%% = serum ultrafiltered through paper coated with 314% collodion acetic acid 
solution. 

s2s3 strong reduction in tubes 456, and tubes 789. 


w2w3 = weak reduction in tubes 456, and tubes 789. 
4 pos. = four-plus signs. 


Of two bloods with a questionable Wassermann one gave a cdlloidal 
curve in the serum ultrafiltered through filter paper coated with a 4 per 
cent solution and the other ultrafiltered through a dise coated with a 3.5 per 
cent solution. 

Ultrafiltration of nonluetic bloods (negative Wassermann) was run as 


controls. The ultrafiltrate did not give a colloidal gold curve; two of them, 


however, had a positive globulin test. 
CONCLUSIONS 
1. The ammonium sulphate test (globulin test) is negative in the ma- 
jority of ultrafiltrates of normal blood serum. 
2. The ultrafiltrates of nonsyphilitie blood sera give a reduction of the 


colloidal gold solution in almost all eases. The same is true of the ultra- 


filtrates of syphilitic sera. 
3. The ultrafiltrates of normal cerebrospinal fluid give no colloidal gold 


ov. 


curve. 
4. The reduction of colloidal gold solution by ultrafiltrates from syph- 


ilitie spinal fluids seems to vary with the quantity of the substance reducing 
the colloidal gold solution present in the original spinal fluid. 

5. The substance giving the Wassermann reaction in syphilitie blood does 
not seem to be ultrafiltrable. 

Nove: I wish to express my appreciation to Mr. Victor Rochrich, St. Paul, for making 


the ultrafiltration apparatus, to Dr. Margaret Warwick for the determinations of the colloidal 
cold tests, and to Dr, H. T. Ogden for the determination of the Wassermann reaction. 








METHOD AND DIAGNOSTIC VALUE OF QUANTITATIVE DETER- 
MINATION OF SUGAR IN THE CEREBROSPINAL FLUID* 






By Guy H. Moates, M.D., anp J. Jay Keegan, M.D., Omana, NEsr. 







HE quantitative determination of sugar in the cerebrospinal fluid has 
been a rather recent development in laboratory diagnosis.* It has re- 
ceived special attention in relation to epidemic encephalitis in which it has 
been claimed by several, Thalimer and Updegraff,* Foster,’ Netter, Bloch, and 
Dekemwer,® Kraus and Pardee’ and Coope,® to be fairly constantly increased. 

Several methods have been advocated in the last two or three years and 
apparently the most accurate results have been obtained by some modifica- 
tion of the technic used by Lewis and Benedict? for the quantitative deter- 
mination of sugar in small amounts of blood. The method used in this series 
is a modification of this technie using 4.0 ¢.c. of cerebrospinal fluid instead 
of blood. This method seems to have the advantage over any other because 
there is a standard color which is prepared from a solution with a known glu- 
cose content and also one is comparing shades of red and yellow which can 
be matched with a lesser degree of error than the blue of copper sulphate 

















solutions. 

The rapid methylene blue method advocated by Yasharia and Hattori’ 
was used to compare some of the readings in this work, but it was abandoned 
as a routine measure because it was so unreliable and no accurate idea of the 






amount of sugar present could be obtained. 

There has been considerable discussion as to the percentage where the 
sugar content of the cerebrospinal fluid is to be considered pathological or 
if it has any diagnostic value. Two hundred three specimens were examined 
in this series. No attempt was made to select them from any particular group 
of patients, but they were taken from specimens that were sent to the labo- 
ratory for routine examination. 










CEREBROSPINAL SUGAR 





Table I shows that the average sugar content for the 203 specimens was 
0.0585 per cent. The highest reading was obtained in a severe case of epi- 
demie encephalitis, being 0.288 per cent, and the lowest reading was in a case 
of tuberculous meningitis, being 0.013 per cent. The highest average for any 
series of cases was in the group of epidemic encephalitis, being 0.081 per cent, 
and the lowest readings were obtained in the group of meningitis of infec- 
tous character. These findings are practically in accordance with those of 
Thalimer and Updegraff;* Foster;’ Netter, Bloch, and Dekemwer;* Kraus 


and Pardee;’ and Coope.® 










*From the Department of Pathology, University of Nebraska, College of Medicine, Omaha. 
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A series of experiments were performed on a large dog to determine the 
effects of various substances on the sugar content of the cerebrospinal fluid 
obtained by cisternal puncture. A normal fluid was first obtained and found 
to contain 0.086 per cent sugar. Two-tenths of a cubic centimeter of tur- 
pentine in one eubie centimeter of physiological sodium chloride was injected 


into the cisternal space. There was a definite increase in the cell count to 
105 per cubie millimeter and a slight increase in the sugar content to 0.092 


TABLE I 


SHOWING THE AVERAGE, THE HIGHEST AND THE LOWEST, PERCENTAGE READINGS OF THE SUGAR 
CONTENT OF THE CEREBROSPINAL FLUID IN DIFFERENT DISEASES 








CLINICAL DIAGNOSIS NUMBER AVERAGE % HIGH % =| LOW % 
Tabes dorsalis 35 0.055 0.075 0.031 
Syphilis, not of the central nervous | 

system 

Paresis 
Epidemic encephalitis 
Tabeo-paresis 
Dementia praecox 
Syphilitie optic atrophy 
Toxie psychoses 
Vascular C-S spyhilis 
Psycho-neuroses 
Tubereulous meningitis 
Aleoholie psychoses 
Arterioselerosis d>2mentia 
Syphilitie meningitis 
Paralysis agitans 
Typhoid meningitis 
Nephritis 
Manie-deprcssive psychoses 








0.054 0.101 0.041 
0.059 | 0.090 0.045 
0.081 0.288 0.046 
0.054 0 069 0.046 
0 047 0.054 0.040 
0.053 0.070 | 0.038 
0.055 0.065 0.051 
0.063 0.085 0.046 
0.055 0.065 0.040 
0.0175 0.021 0.013 
0.050 0.063 0.041 
0.058 0.060 0.056 
0.063 0.120 0.031 
0.076 0.088 0.066 
0.030 0.032 0.028 
0.049 0.055 0.042 
0.062 0.062 0.062 
0.065 0.065 0.065 
0.020 0.032 0.018 
0.107 0.107 0.107 
0.096 0.096 0.096 
0.062 0.062 0.062 
0.042 0.042 0.042 
0.050 0.050 0.050 
0.117 0.117 0.117 
0.091 0.091 0.091 
0.025 0.025 0.025 
Sinusitis 0.048 0.048 0.048 
Normal individual 0.050 0.050 0.050 


Total | 903 0.0585 es 


Do G ceo 
© bo Ww 


AS Sw 


) 


Epilepsy 

Meningocoeecus meningitis 
Alecholie meningismus 
Toxie meningismus 
Miliary tubereulosis 
Brain tumor 

Spinal cord tumor 
Cerebellar hemorrhage 
Post traumatie syndrome 
Pneumocoeeus meningitis 


Pat et et ed ped fed ed ed ed etd DODO NO ND OOO OO ee Pd OI 








per cent in the fluid which was withdrawn 48 hours later. The dog was al- 
lowed to rest for 6 days and another puncture was performed and normal 
fluid obtained. At this time 2 drops of Dakin’s hypochlorite solution were 
injected with a resultant immediate severe reaction. Fluid was obtained the 
next day and showed a cell count of 4,150, increased protein, but a normal 
sugar content, 0.083 per cent. Fluid was obtained on each of the three fol- 
lowing days with no significant difference in the sugar content and with a 
steady decrease in the cell count and the protein. After the fluid had be- 
come normal, the dog was placed under ether anesthesia and fluid was ob- 
tained. This showed a normal cell count and protein, but a slight inerease 
in the sugar content, 0.098 per cent. This increase might be attributed to the 


stimulating effect of ether anesthesia on the secretion of the choroid plexus."* 














QUANTITATIVE DETERMINATION OF SUGAR 


DISCUSSION 


An analysis of the 203 specimens studied shows a definite inerease in the 
sugar content in most of the cases associated with a cerebral irritation. The 
other cases are within the limits which were noted by Foster® as being a nor- 
mal sugar content of the cerebrospinal fluid. These findings disagree with 
those of Stevenson® who found no significant increase of sugar in the cases 
of epidemic encephalitis and a greater variation in the cases of neurosyphilis. 


Several authors have attempted to show some connection between the col- 
loidal gold curve, the cerebrospinal fluid Wassermann, the cell count, the pro- 
tein and the sugar content. In this series there is no evident relationship 
between the sugar content and any of the other serological findings. No ease 
of epidemic encephalitis showed.a typical paretiec curve as reported by How- 
ell,?° there being no characteristic colloidal gold curve observed. 

The cause of hyperglycorrhachia is as yet an unsolved problem. Kahler™ 
thinks it is caused by most stimulations and inflammations of the brain. 
Hypoglyeorrhachia in the cases of meningitis is probably due to the reduc- 
ing action of the invading microorganism and not due to the inflammation 
they cause. Specimens of cerebrospinal fluid which were collected under 
sterile precautions and kept in the ice box (8° C.) did not vary any appreci- 
able amount in sugar content and could be used for quantitative determina- 
tions 96 hours after having been withdrawn. These same specimens when 
inoculated with the pneumococecus, certain strains of the streptococci, the 
meningococcus or the tubercle Bacillus and kept at ice box temperature 24 
hours showed a constant decrease in the sugar content. 

It has been shown fairly definitely by several investigators’® that certain 
strains of the pleomorphic streptococci have no reducing powers. Such a 
microorganism producing inflammation of the brain, as is suspected in epi- 
demic encephalitis, might be the cause of hyperglycorrhachia. This would be 
an additional point in favor of Bonhoeffer’s’? claim that encephalitis is due 
to a pleomorphic streptococcus. Hassin™ states that epidemic encephalitis 
is an inflammation and not a degenerative process and this statement agrees 
with that of Kahler™ and that the hyperglycorrhachia is due to inflammation 
and overstimulation. This may explain the high sugar content in the eases 
of aleoholic and toxic meningismus of this series. 

Thalmer and Updegraff* think the high sugar content of the cerebro- 
spinal fluid is due to a change in the blood sugar, but this does not seem pos- 
sible as none of the eases of encephalitis of this series showed a glycosuria or 
a glycemia. 

Kahler gives three tentative explanations of the hyperglycorrhachia: 
(a) abnormal permeability of the choroid plexus for sugar, based on 
Blumethal’s work showing that the cerebrospinal fluid is formed by transuda- 
tion and secretion; (b) abnormal secretion of glucose in the plexus cells based 
in the findings of Yoshimura who demonstrated glycogen in these cells and 
(ec) abnormal metabolic process in the brain substance. The last two are the 


most commonly accepted at present. 











THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


CONCLUSIONS 


1. The normal range of the cerebrospinal sugar is between 0.040 per 
cent and 0.068 per cent. 

2. Sugar content of the cerebrospinal fluid is distinctly increased in most 
eases of epidemic encephalitis and has a diagnostic significance. 

3. Sugar content of the cerebrospinal fluid is decreased in infectious 
meningitis probably due to the reducing powers of the invading micro- 


organisms. 
4. There is no apparent relation between the sugar content of the cerebro- 
spinal fluid and the Wassermann reaction, colloidal gold curve, cell count. 


globulin or total protein. 
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EDITORIALS 






Sodium Chlorid Restriction in Hypertension 






‘HE treatment of hypertension with diets of low salt content is not new. 
Such dietary measures have been studied in the past chiefly by various 
French observers. In this country. as a rule, salt restriction has not been 






pushed to an extreme, and only oceasional investigators have insisted upon 
a chlorid intake of less than two grams per day. Opinions of the efficacy of 
rigid salt restriction have been distinctly at variance. This appears due, in 
part at least, to the fact that salt restriction has not often been enforced 
rigidly enough to produce the desired results. Allen and Sherrill, who have 
given much time to a study of this method, find that best results are obtained 
with a chlorid intake sufficiently reduced that no more than one-half gram 
of sodium chlorid is excreted in the twenty-four hour urine. Since this rigid 
restriction occasionally causes deficiency symptoms, they insist that no elin- 
ician who has used salt restriction with unsatisfactory results, has used it 
properly unless he has observed salt deficiency symptoms. 
The Morristown investigators have worked on the hypothesis that hyper- 
tension, particularly uncomplicated hypertension, is a disease resulting from 
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error in salt metabolism, and that individuals with such symptoms are un- 
able to tolerate normal quantities of sodium chlorid. Their results tend to 
substantiate this claim. As yet they make no suggestion as to the under- 
lying cause for the error in salt metabolism. 

Normal blood pressure was restored in 18.9 per cent of 180 severe cases, 
therapeutie success without complete restoration of normal pressure was 
obtained in 41.9 per cent, and transitory benefit followed by relapse or 
death occurred in 8.9 per cent. Complete failure was encountered in 30.5 
per cent. Treatment lasted over periods from one month to one year. The 
entire group was divided into four classes. Those with pure hypertension 
and high plasma chlorid values, those with uncomplicated hypertension and 
high plasma chlorid values, those with uncomplicated hypertension and rela- 
tively low blood chlorids, cases with associated nephritis, and those with 
diabetes. Best results were observed in the first group. A suggested ex- 
planation of less successful results in the second group is that in the first 
the hypertension was more purely functional and associated with the high 
chlorid readings, while in the second the inereased pressure followed more 
permanent organic changes. Poorest results were observed in those cases 
associated with nephritis. Complicating diabetes, when properly treated, in 
no way interfered with satisfactory results from salt restriction. Although 
uncomplicated cases were classified according to high and low plasma ~hlorid 
content, the authors found no constant correlation in their series vetween 
the chlorid level and the degree of hypertension. The authors devote little 
attention to a elassification of their cases according to the degree of arterio- 
sclerosis present. We hope that this phase will receive further study. 

Allen and Sherrill found no such close association between obesity and 
hypertension as was formerly assumed to hold. The majority of patients 
had normal or slightly subnormal body weights. Improvement occurred 
independently of the presence or absence of abnormal weight, except when 
increased veight was due to fluid retention with or without recognizable 
edema. They found that a normal blood urea nitrogen concentration on a 
liberal protein diet is probably as conclusive indication of adequate nitrogen 
excretion as any other single test. Retention of urea or nonprotein nitrogen 
was found to bear no relationship whatever to the degree of hypertension. 
In those cases with impaired renal function and nitrogenous retention, protein 
intake was restricted along with salt intake, but with normal nitrogenous 
metabolism the protein intake was not reduced at all. In some of the more 
severe nephrities it was found necessary to first treat the nephritis with a low 
protein diet and later to reduce thé salt intake. Otherwise alarming uremic 
symptoms oceasionally developed. The latter were quickly relieved by the 
giving of ten grams of sodium echlorid daily. Albuminuria and eylindruria 
were usually uninfluenced by salt restriction. The minority of cases showed 
unmistakable diminution thereof. 

_Inereased plasma sugar values have recently been described in essential 


hypertension and improvement in symptoms has been ascribed to reduction 
of carbohydrate intake. Allen and Sherrill found the blood sugar values 
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normal in a higher percentage of group I cases than in the second group 
with low plasma chlorid levels. In the third group, associated with nephritis. 
the plasma sugar was still more constantly elevated. It is suggested that 
the increased sugar values occur at a later stage of the disease, when per- 
manent organic changes have occurred and may be due to arteriosclerotic 
changes in the pancreas. 


In cases successfully treated there was a fall not only of the systolic 
but also of the diastolic blood pressure. The latter was distinctly more 
stubborn and was reduced to a less extent than the former. It is a matter 
of general observation that hypertension cases in which the blood pressure 
has been reduced to too great an extent are subjectively and often objec- 
tively much more seriously affected than when the pressure was higher. For 
this reason certain authors have assumed that the development of hyper- 
tension is primarily a compensatory affair and attempts should not be made 
to alter it to too great a degree. When the blood pressure has fallen with 
resulting unpleasant symptoms, it is usually found that the systolie pressure 
has been decreased out of proportion to the diastolic reduction and that 
the pulse pressure has thereby become unusually small. It appears probable 
that the unpleasant symptoms have been due to the resulting small pulse 
pressure, with correspondingly reduced functional capacity of the cardio- 
vascular apparatus. If strict salt restriction will reduce the diastolic pres- 
sure proportionately or nearly proportionately to the systolic reduction, we 
will be in a position to understand and to expect good elinical results from 
the method advocated by Allen and Sherrill. 

The results in cases treated by Allen and Sherrill were obtained after 
treatment varying from a few days to as long as one year. This indicates 
the necessity of perseverance in the diet even though immediate improve- 
ment is not observed. Those cases responding promptly with fall in blood 
pressure are of better prognosis than those in which the blood pressure is 
reduced only after a longer period. The diet was regarded as ‘‘salt-free’’ 
when the sodium chlorid content of the urine was kept at or below 0.5 gm. 
per day. Most of the individuals remained on such a diet continuously. 
Occasionally privation symptoms occurred with weakness, anorexia, vertigo, 
ete.. necessitating an increase in the salt intake. A careful balance must 
finally be attained, the patient being given a sufficiently low salt intake that 
he may show no salt retention symptoms and yet sufficiently high that pri- 
vation symptoms do not supervene. Since the levels at which both groups of 
symptoms appear vary in individual cases, this sometimes requires patient 
standardization. The most difficult cases are those in which the pressure 
is only slightly reduced by a chlorid restriction which causes privation 
symptoms. The best clinical diet in these hopeless cases is afforded by a 
ehlorid allowance which gives a mixture of mild privation symptoms and 
mitigated hypertension symptoms. 

Chlorid restriction was found to act favorably on the serious accom- 
paniments of hypertension, such as cardiae failure, incipient pulmonary 
edema, retinitis and vascular crises, including to some extent angina pectoris. 
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The authors emphasize that their work has been done on a series of 
severe cases and that the probability of improvement would be correspond- 
ingly greater in a series with mild or early hypertension. No attempt is made 
to explain the presence of an abnormal salt metabolism predisposing to hyper- 
tension. It is the experience of most of us that individuals with hypertension 
are unusually heavy salt eaters and it may be that the disease may arise in 
part from chronie overload. 

The actual limitations of our knowledge of the etiology of hypertension 
are evidenced by the multiplicity of therapeutic procedures. The majority, 
such as hydrotherapy, bleeding. vasodilation, rest, ete., are purely sympto- 
matic. It has long been supposed that hypertension is in some way related 
to error in protein metabolism, and protein restriction has therefore been the 
most generally accepted treatment. Just as typhoid fever and the para- 
typhoids were formerly classed under the general diagnosis of typhus fever, 
so hypertension was formerly associated exclusively with chronic nephritis 
and considered to be an event of the later stages of Bright’s disease. With 
the recognition of essential hypertension as a distinet disease which may occur 
with minimal renal lesions a distinct diagnostic advance was made, but the 
treatment has continued to be based upon the older concept of protein re- 
striction in renal disease. We ean searcely yet state that an error in protein 
metabolism is not the cause of essential hypertension. It does appear, how- 
ever, that nitrogenous metabolism varies around normal limits in this dis- 
ease and that the feeding of relatively high protein diets in no way inter- 
fered with good results from salt restriction. Most experimental work with 
high protein diets has been directed to the production of arteriosclerosis 
rather than hypertension. Thus Newburgh has recently produced arterio- 
sclerosis strictly by high protein feeding. However, the production of such 
a condition experimentally in an herbivorous animal is quite dissimilar to 
the same procedure in man. 

Strause and Kelman fed hypertensive individuals with and without asso- 
ciated nephritis, varying daily protein intakes. They could discover no re- 
lationship between the protein intake and the blood pressure. Nitrogen 
retention was influenced by changes in nitrogen intake but the blood pressure 
could not be so influenced. Squier and Newburgh, after feeding patients 
with hypertension amounts of protein well over 150 gms. per day, concluded 
that high protein diets over a short period have no effect on the blood 
pressure. 

The occurrence of hyperglycemia in hypertension, emphasized espe- 
cially by Herrick, may be explained merely as a secondary phenomenon 


resulting from organie changes in the pancreas, or, in cases associated with 


nephritis, as analogous to the nitrogenous retention. 

It should be noted that the findings of Allen and Sherrill with regard 
to hyperglycemia are somewhat at variance with those recorded by Harle. 
Whereas the former found the plasma sugar value most constantly elevated in 
hypertensive cases with nephritis, Harle found the reverse to be the case. In 
one-half of cases with kidney lesions and hypertension the blood sugar was 
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on the upper border of the normal range. Frank hyperglycemia was rarely 
observed. On the other hand, in cases without demonstrable renal lesions, a 
definite hyperglycemia was seen in one-fourth and an upper normal range in 
another one-fourth. Botti found blood sugar increased and sugar tolerance 


diminished in the presence of hypertension, especially when associated with 








arteriosclerosis. 

Following the work of Cannon, many have suggested that hypertension 
results from an increased adrenalin discharge in the system. Hiilse was un- 
able to demonstrate increased adrenalin concentration in the arterial or ven- 
ous blood of hypertensive individuals, even though his frog preparation was 
sensitive to concentrations of adrenalin of one to one billion. 

Orr and Innes, working on the hypothesis that pressor substances are 
derived from protein split products, regulated the fluid intake of their pa- 
tients, and found that with increased fluid consumption the blood pressure 
was somewhat reduced. Their interpretation was that the hypothetical pres- 
sor substances were diluted, and perhaps to some extent removed by the 
increased diuresis. Their variations were not, however, unquestionably be- 
yond the normal range. 

Among other therapeutic measures based upon conceptions of the eti- 
ology of hypertension we must still number prohibition of nicotine and alco- 
hol, reduction of overweight and removal of focal infection. The purin bases 
have ceased to incite terror. 

One cannot say that it has been shown that hypertension is due to an 
error in salt metabolism. Nevertheless it is worthy of note that Allen and 
Sherrill have successfully relieved a fairly large proportion of their severe 
hypertensive cases by rigid restriction of salt intake without the application 


















of other therapeutic measures. 








BIBLIOGRAPHY 





Allen and Sherrill: Jour. Metabolic Research, 1922, ii, 429. 
Herrick: Virginia Med. Monthly, 1922, 1, 163. 

Botti: Policlinico, 1922, xxix, 249. 

Hiirle: Ztsehr. f. klin Med., 1921, xeii, 124. 

Hiilse: Ztsehr. f. im. Med., 1922, xliii, 1. 

Orr and Innes: Brit. Jour. Exper. Path., 1922, iii, 61. 








At Last, the Bed Bug 


HIS oceasional intruder has until now held a position of inferior impor- 

tance among percutaneous feeders in that it has been considered to be 
nosetiologically innocuous. L. H. Dunn, entomologist at the Board of Health 
Laboratory, Ancon, Canal Zone, in 1921, conducted several experiments to 
determine any relationship between the tropical bed bug and the transmis- 
sion of relapsing fever. Although unable to complete his work before his 
departure from Panama, Dr. Dunn made several interesting and suggestive 
observations. He first attempted to transmit the disease through the bite of 
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the bug. Thus he allowed 49 hungry bugs to bite an individual ill with re- 
lapsing fever, and on each of the seven succeeding days each bug fed upon 
a single white rat. During this period the rat received 704 bites. He did 
not develop relapsing fever. In the same way bugs were fed on infected rats 
and later were allowed to bite monkeys. The monkeys did not develop re- 
laps.ng fever. It was demonstrated, however, that at the time of feeding on 
the monkeys the bugs were carrying spirochetes in the intestinal contents 


and in the salivary glands. 

Positive results were obtained by mouse inoculation with suspensions of 
macerated bugs which had been allowed to feed on infected animals as long 
as thirty days previously. On dissection, bugs were found to be infected with 
spirochetes two days, eight days and fifteen days after feeding on infected 
animals. The microorganisms were present in the gut contents and salivary 
glands two days after feeding but were absent from these. localities eight and 
fifteen days after. At these two later intervals spirilla were found in the 
coelomic fluid. Not all bugs were infected. 

Although bed bugs did not experimentally transmit relapsing fever the 
observation that they are infected for appreciable periods after feeding on 
hosts sick with the disease is of considerable interest. The fact that relaps- 
ing fever was caused by the injection of macerated specimens of such bugs 
ealls for further work along this line. More detailed control studies will be 
necessary. It is unfortunate that the author was unable to complete his 
studies before leaving the canal zone. 


—W.T. V. 


*Dunn: Am. J. Trop. Med., 1923, iii, 345. 
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The Urethra and the Urethroscope* 


HE author’s experience has eminently fitted him to conceive and write 

this small handbook. He describes the anatomy and surface appearance 
of the normal male and female urethra as seen through the urethroscope, to- 
gether with the appearance in various pathological conditions. He discusses 
the comparative virtues of different types of urethroscopes and outlines the 
aecepted methods of treatment without discussing in detail moot therapeutic 
considerations. Though condensed, the book is quite thorough and should 
be highly useful to those doing urethroscopie work. It is well illustrated. 

















Practical Dietetics+ 


| pape the rapidly changing and developing concepts of dietary treatment 
in various diseases it is indeed a task to keep a reference book on diet- 
etics strictly up to date. One must incorporate the newer methods which 
are rapidly displacing older empiric formulae; one must discriminate be- 
tween recent suggestions of undoubted worth and the much more numerous 
unscientific dietaries still appearing in current literature; and one must use 
great discretion in eliminating from former editions those methods which 
are distinctly obsolete or inferior. 

All of this the author has accomplished. While some diets now little 
used are retained chiefly for their historical interest, the book as a whole is 
thoroughly up to date. Written primarily for nurses and dietitians it should 
find a place on the desk of all physicians attempting to practice dieto- 
therapy in conjunction with other medical treatment. 

The first half of the book is devoted to a consideration of foods and their 
preparation with special emphasis placed on those foods and delicacies which 
are found chiefly in the sick room. The second half deals with diets used in 
special diseases, such as typhoid fever, diabetes, gout, obesity, deficiency dis- 
























*The Urethra and the Urethroscope: A Manual of Practical Urethroscopy. By F. 
Carminow Doble, M.R.C.S., L.R.C.P., London. Temporary Captain R. A. M. C. Officer in 
Charge Gonorrheal Division, Military Hospital, London. With foreword by Major A. F. 
Frost, O.B.E.R.A.M.C. Officer Commanding Military Hospital, Rochester Row. Pp. 120. 
Cloth. Henry Frowde & Hodder & Stoughton, London, 1923. 

+Practical Dietetics. Diet in Health and Disease. By Alida Frances Pattee. Graduate, 
Department of Household Arts, State Normal School, Framingham, Mass. Former Instructor 
in Dietetics, Bellevue Training School for Nurses, Bellevue Hospital, New York City. Former 
Instructor at Mount Sinai, Hahnemann, and the Flower Hospital, Training Schools for Nurses, 
New York City; Lakeside, St. Mary’s Trinity, and Wisconsin Training Schools for Nurses, 
Milwaukee, Wis.; St. Joseph’s Hospital, Chicago, IIL, St. Vincent de Paul Hospital. Brockville, 
Ontario, Canada. Fourteenth edition. Completely revised. Cloth. Pp. 687. Price $2.60. 
A. F. Pattee, Publisher, Mount Vernon, New York, 1923. 
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eases, ulcer, nephritis, anemia, ete. The chapter devoted to postoperative diets, 
infant feeding and the feeding of young children should be found to be par- 


ticularly useful. 





The Spectroscope 


HE first edition of this book came out in 1907 and many changes have 
been made to bring this second edition up to date. It is still a book of 
modest size (about 200 pages) that is intended to help the man who actually 


uses a spectroscope. 

After a chapter on the refraction of light and on the formation of 
spectra the author deseribes the various forms of spectroscopes, their ad- 
justment and their operation. He also adds two chapters on spectrophotog- 


raphy. 

The difficult problem in a book of this size is to decide what to leave 
out. For example, he has about one page on Bioluminescence (the emission 
of light by living organisms) and it is doubtful if he can give enough in such 
a small space to make it worth while. On page 180 he refers to Planck’s 
quantum and to Bohr’s atom and here again it is doubtful if he gives enough 
to make such highly technical and theoretical subjects intelligible. In this 
connection he makes the statement, ‘‘Bohr concludes that when an electron 
is thrown out from one stationary motion to another it radiates out abruptly 
the difference of energies represented by the change in orbit. Now, apart 
from the difficulty of the expression ‘‘stationary motion’’ it is generally as- 
sumed that when the electron is ‘‘thrown out’’ from a stable orbit to one 
less stable it absorbs energy and then radiates energy when it falls back 
to the more stable orbit. 

Typographical errors are as difficult to keep out as are flies from a well 
regulated home and are quite as annoying to the author. On page 103 is 
the statement, ‘‘Over thirty years ago Rowland photographed the solar spec- 
trum up to 7300 A.U.’’ This is evidently a hang-over from the first edition 
which failed to get revised. On page 170 is found 10-'* instead of 10-° thus 
making the x-rays ten thousand million times too short. 

' 


_*The Spectroscope. By T. Thorne Baker, A. M. I. E. E., F. R. P. S. Author of “Radio- 
graphic Technique.” Cloth. Price $3.00. Second edition. Pp. 208. William Wood & Company, 


New York, 1923. 











INDEX TO VOLUME VIII 


AUTHORS INDEX 


In this index following the author’s name the full title of the subject is given as it 


appeared in the Journal. 


A 


ARNOLD, LLoyD. 
I., 720 

Bacteriophage phenomena. II., 813 

Changes in the streptococci flora of the 
throat during diphtheria, 389 

(See Brody and Arnold), 367 

(See Lee and Arnold), 462 

ATKINSON, HArry V., AND Ets, HAroup N. 


Bacteriophage phenomena. 


Chemical changes of the blood 

under the influence of drugs. IL., 
Morphine, 170 
B 

BarsBour, H. G., AND Lozinsky, E. Non- 


toxicity and antipyretic efficiency 

of tolysin (ethyl ester of para- 

methylphenyleinchoninie acid), 217 
BIRCHARD, Dora E. Loss of sugar in oxal- 
ated blood, 346 
Emit. A _ clinical 
function, 619 


BOGEN, test for liver 


Boces, GEORGE G., AND McELLRoy, W. S&S. 
A note on the determination of 
urea in blood by the Folin and 
Wu method. <A modified apparat- 
us, 254 

30NAR, M. L. Deterioration of procain 


solutions, 391 

BowlE, D. J., AND RoBINSON, W. L. His- 
tological study of muscle deg=n- 
eration produced by local injec- 
tions of insulin, 569 

Britt, I. C. The effect of a normal meal 


upon the blood sugar level in 
health and in certain conditions 


or 


of disease, 727 
LovuUIS, AND ARNOLD, LLoyD. The 
pathogenicity of streptococci from 
diphtheria throats for mice, 387 
BRODGEN, JAMES CHESTER. Actinomycosis 
of the gastrointestinal tract: <A 
study of fourteen cases, 180 
BroucH, G. A. <A suggestion for a prac- 
tical spirometer valve, 278 
Brown, H., anp Ratziss, G. W. The esti- 
mation of urie acid in blood, 129 
ORVILLE Harry. New points in 
physiology of digitalis therapy, 
495 
BUNKER, CHARLES W. O. 
and Bunker), 816 


Bropy, 


Brown, 


(See Thrasher 


! 


837 


Editorials are also included in the list and are indicated by (£). 


BurGce, W. E., AND LEICHSENRING, J. M. 
The effect of warm and cold 
weather on the blood eatalase, 33 


Butts, Donatp C. A. Technic for the re- 
moval and transplantation of rat 
and mouse tumors, 545 


C 


CHILLINGWORTH, FELIx P. A _ substitute 
for the long roll kymograph, 52 
WituiAM. (See Sutton and Cole), 

589 
CONSTABLE, MARY G. 
Constable), 757 
MERLIN, L. A continuous 
still for a_ bacteriological 
atory, 58 
CORNWALL, LEON H., AND SCHMITT, GEORGE 
Puinipp. An automatic distribut- 
ing apparatus, 56 
HinpA M. (See Kast, Croll and 
Myers), 227 
CUTTING, REGINALD ALEX. A simple technic 

for the preparation of a _ spinal 
(headless) animal, 44 


COLE, 
(See Sheppe and 


water 
labor- 


COOPER, 


CROLL, 


D 


FLoyp. <A simple apparatus for 
continuous extraction of liquids by 
liquids lighter than water, 125 
DouGLAs, BEVERLY. A portable irrigation 
apparatus for the treatment of 
wounds with liquid antiseptics, 684 
DraAGSTEDT, Cart A. (See Dragstedt, Drag- 
stedt and Nisbet), 190 
DRAGSTEDT, LESTER R., DRAGSTEDT, CARL 
A., AND NISBET, OLIVER M. Intes- 
tinal antisepsis. Effect of anti- 
septics on a type of experimental 
intestinal toxemia, 190 
DrUSKIN, 8. J. (See Mirkin and Druskin), 
334, 395 
Dutton, L. O. Some observations on the 
large mononuclear index in chronic 
appendicitis, 473 


DE EDs, 


E 
EGERER-SEHAM, GRETE. Ultrafiltration of 
-blood serum and_ cerebrospinal 


fluid with special reference to a 
new apparatus, 818 





838 


EDMUNDS, CHARLES W., AND LLOYD, PUT- 
NAM C.: The importance of the 
adrenal glands in the action of 
certain alkaloids, 563 

Epwarps, A. C. (See Morgulis, Edwards, 
and Leggett), 339 

Ets, Harotp N. (See Atkinson and Ets), 
170 


F 


FALLER, ALBERT. Wassermann systems, 480 

FEINBLATT, Harry M. Hyperglycemia 
based upon a study of 2000 blood 
chemical analyses, 500 

—. The quantitative flocculation test for 
syphilis. A comparison of 500 
cases with the Wassermann, using 
a simplified Sachs-Georgi technic, 
200 

FINNER, Lucy L. 
ner), 605 

FISHBERG, ARTHUR M. Investigations on 
the double type of the receptors in 
the typhoid-paratyphoid group and 
their significance for the Widal 
reaction, 806 

Fircu, CiypE M. (See Morse and Fitch), 

692 

ALVIN G. Blood counts with ox- 

alated blood compared with ordin- 

ary counts, 343 

DONALD T. White 

assay of insulin, 425 





(See Hubbard and Fin- 


Foorp, 


FRASER, mice and the 


G 


Harry. The evolution of clinical 
pathology, 703 
GLAISTER, ARTHUR H. 
tome, 611 
GOECKEL, HENry J. A mask for the alveo- 
lar air testing outfit, 124 
simple method to determine the 
coagulation time of the blood, 122 
DupLEY H. The pharmacology of 
isopropyl alcohol, 382 
MarGARET S. Diagnostic value of 
the Kahn test for syphilis, 468 
ISABELLE A. (See Van Saun and 
Graves), 406 
GUENTHER, A. E., AND LAWSON, HOMER C. 
A elass demonstration of intestinal 
activity, 60 


GAUSS, 


An emergency micro- 


— A 
GRANT, 
GRANT, 


GRAVES, 


H 


HACKING, RAYMOND F. A simple air inter- 


rupter, 687 


HADEN, Russert L. A method for the 
determination of hemoglobin, 411 
—. An apparatus for cleaning blood 


counting pipettes, 276 
—. A simple method for caleulating the 
basal metabolie rate, 272 


—. The differential leucocyte count in 


chronic periapical dental infection, 


iv 














AUTHORS INDEX 


HASKINS, HowarpD D., AND HOLBROOK, WIL- 


LIAM P. Adaptation of Shaffer’s 
titration method for blood sugar 
to clinical use, 747 

HEINEKAMP, W. J. R. The action of mor- 
phine, codeine and apomorphine as 
shown by perfusion of the medulla 
of the terrapin (pseudomys 
troosti), 165 

—. The central influence of atropine and 
hyoseine on the heart rate, 104 

HicGINs, JOHN A. (See Nielsen and Hig- 
gins), 440 

HINKELMAN, A. J. Hematometric 
ential counting, 196 

HOLBROOK, WILLIAM P. (See Haskins and 
Holbrook), 747 

HOLLINGSWorRTH, M. W. A simple method 

for computation of metabolic de- 

terminations by the use of the 

slide rule, 538 

PauL E. Note on the comments 

of Reznikoff on the use of sodium 

sulphate as a_ precipitant of 

‘*Pseudoglobulin,’’ 408 

HOoXIE£, GEORGE HowarD. Basal metabolism 
and blood sugar tolerance, 112 

HUBBARD, ROGER S., AND FINNER, Lucy L. 
The determination of urie acid in 
blood by the method of Folin and 
Wu, 605 


differ- 


Howe, 


I 


Ivy, A. C. (See Meyer and Ivy), 37 


J 


JABLONS, BENJAMIN. The effect of buffer 
salts on blood coagulation, 679 

Jackson, D. E. The pharmacological ac- 
tion of isopropylethylbarbituric 


acid, 23 


JOHN, Henry J. The interpretation of 
blood sugar estimations that are 
near the normal, 145 

JOUNSON, ETHEL M. (See Sweany and 


Johnson), 506 
JOHNSTON, D. A. Formaldehyde test in 


lues, 277 


K 

KAPSINOW, Ropert. (See Underhill and 
Kapsinow), 289 

IKAST, Lupwic, CroLtu, HinpA M., AND 
Myers, Victor C. The exeretion 
of sugar in the urine in health 
and disease, 227 

KAWAMURA, KyorcHI. (See Mann and 
Kawamura), 528 


KEEGAN, J. JAY. (See Moates and Kee- 
gan), 825 
KELLERT, ELLIS. Pathogenicity of organ- 


isms commonly regarded as_ sap- 
rophytes, 176 

KERLEY, E, JANE. (See Langworthy and 
Kerley), 54 














AUTHORS 


KILDUFFE, RoBERT A. A plea for a stand- 
ardized method of reporting Was- 
sermann tests, 341 

—. Concerning the formaldehyde-gel re- 
action in the diagnosis of syphilis, 
409 

—. Concerning the specificity of cholester- 
inized antigens in the scrologie 
diagnosis of syphilis. Third com- 
munication, 279 

KIPNIS, HERMAN B. The significance of 
negative results in blood cultures, 
651 

Kuotz, Oskar. The preservation of natural 
colors in gross specimen, 514 

Korns, H. M., AND WARNICK, E. J. Modi- 
fied electrode for use in elinical 
electrocardiography, 128 

— AND —. Technical principles in radial 
transmission sphymography, 256 

KRUMBHAAR, EDWARD.  Reticulosis — In- 
ereased percentage of reticulated 
erythrocytes in the peripheral 


blood, 11 


L 


LANGWORTHY, H. VirGINIA, AND KERLEY, E. 
JANE. The practical value of an 
ice-water bath for use in the com- 
plement-fixation test for syphilis, 
54 

Lawson, Homer ©. (See Guenther and 
Lawson), 60 

Ler, R. H., AND ARNOLD, Luoyp. The in- 
erease im viruleney of nonpatho- 
genie microorganism by chemical 
substances, 462 

LEGGETT, ELIZABETH A. (See Morgulis, Ed- 
wards, and Leggett), 339 

LEICHSENRING, J. M. (See Burg and 
Leichsenring), 35 

LEPAK, JOSEPH. New animal holders and 
mouth gags, 542 

LEVINE, B. S. A simple method for obtain- 
ing guinea pigs’ blood for com- 
plement, 696 

—. Basal metabolie rates in some of the 
psyechoneuroses, 775 

—. Gastric analysis and the constancy of 
the percentile relationship among 
the titrable factors of the gastric 
seeretion, 612 

—. The technic of basal metabolic rate 
determination in psychoneurotic 
patients, 75 

LEVINSON, A. Clinical and laboratory pro- 
eedures in pediatrics, 357, 429, 
525, 579, 664, 736, 790 

LioyD, Putnam C. (See Edmunds and 
Lloyd), 563 

Lozinsky, E. (See Barbour and Lozin- 
sky), 217 

Lyon, M. W. JR., AND TRAGER, VERA B. 
Preservation of complement serum 
with 25 per cent sodium chloride, 
48 


INDEX 839 


M 


MacCarty, WILLIAM C. The relation of 
fibrosis and hyalinization to lon- 
gevity in cancer, 42 

MCCLENDON, J. F., AND MARCH, KENNETH. 
Some points in metabolism usually 
neglected by the physician, 194 

McE.Lutroy, W. 8S. (See Boggs and Me- 
Ellroy), 254 

McKINLEY, Ear B. Notes on D’Herelle’s 
phenomenon. Adaptation of bac- 
teriophage antagonistic to bacillus 
dysenteriae and other bacilli to 
various cocci. Development of a 
polyvalent bacteriolysant, 311 

McNALLY, WILLIAM D. A report of seven 
eases of nicotine poisoning, 83 

MaAGoun, JAMES A. H., Jr. Method of di- 
viding the urinary bladder for ex- 
perimental purposes, 136 

MANN, FRANK C., AND KAWAMURA, KYOICHI. 
Duodenectomy, report of experi- 
ment four years after operation, 
523 

Marcu, Kenneti. (See MeClendon and 
Mareh), 194 

MarsH, H. LARve. The quantitative esti- 
mation of iodine in urine, 271 

MEYER, JACOB, AND Ivy, A. C. Studies on 
gastric and duodenal uleer: The 
relation of epigastrie hernia to gas- 
trie uleer—A elinical and  experi- 
mental study, 37 

Miuis, C. A. A new method for sterilizing 
proteins and other colloidal com- 
pounds without denaturization, 134 

Mirkin, A. A gasometrie method for the 
determination of urea nitrogen in 
the blood, 50 

—, AND DruskINn, S. J. A simplified technic 
for clinical blood chemistry, 395 

-ANp—. A new method for the determina- 
tion of calcium, magnesium, potas- 
sium and sodium in human blood, 
33 

Moates, Guy H., AND KEEGAN, J. JAY. 
Method and diagnostie value of 
quantitative determination of sugar 
in the cerebrospinal fluid, 825 

MoratLis, SERGIUS Epwarps, A. C., AND 
LeGcett, ELizABETH A. A modifi- 
cation of the Folin-Wu blood sugar 
method, 539 

Morse, STERNE, AND Fircnu, CLypDE M. The 
Kottmann reaction for thyroid ac- 
tivity. Carbon dioxide in the 
tested serum, 692 

Myers, Vicror ©. (See Kast, Croll and 
Myers), 227 


N 


NELSON, Erwin E. The biological assay of 
pituitary extract, 318 

NIELSEN, CARL, AND HIGGINS, JOHN A. 
Safety of local anesthetics, 440 

NISBET, OLIVER M. (See Dragstedt, Drags- 
tedt, and Nisbet), 190 





AUTHORS INDEX 


O 


OLIveR, SyMMesS F. The etiology of gall- 
stones, 242 

OTTENBERG, REUBEN, AND WISLER, IDA. The 
standard Wassermann reaction, 690 


r 


Pace, IrvVINE H. On the normal urine sugar 
eurve in normal individuals, bor- 
derline diabetics and severe dia- 
beties under insulin treatment, 631 

Parsons, Enorse. (See Tatum and Par- 
sons), 63 

PETERSEN, A. J. Mixed tumors of the 
uterus, 369 

PILCHER, J. D., AND SOLLMANN, TORALD. 
Organie, portein and colloidal sil- 
ver compounds; their antiseptic ef- 
ficiency and silver-ion content as a 
basis for their classification, 301 

PORTMANN, U. V. The efficiency of radia- 
tion therapy, 716 


Q 


Quick, ARMAND J. The estimation of albu- 
min in urine, 615 


R 


Raiziss, G. W. (See Brown and Raiziss), 
129 
Ray, Henry M. A fatal case of bacillus 
acidi lactici meningitis with au- 
topsy findings and review of bacil- 
lus mucosus infection, 260 
REIMANN, Hopart A. The relative value of 
some of the commonly used meth- 
ods for the detection of occult 
blood in the stool, 265 
REZNIKOFF, PAauL. The action of proteins 
and blood serum on colloidal gold 
solution and its quantitative in- 
terpretation, 92 
RosBiInson, W. L. (See Bowie and Robinson), 
569 
ROSENBLOOM, JAcos. A study of the am- 
monia present in gastric contents 
following test meals, 755 
A study of the relation between the 
presence of indican and of uroro- 
seinogen in the urine in certain 
diseases, 610 
A useful urinary finding in the diag- 
nosis of hydronephrosis and pyo- 
nephrosis, 621 
Familial hypertension with report of 
a case, 681 
Report of case of chronic hydrocyanie 
acid poisoning, 258 
Ross, ELLIson L. Temporary disturbances 
due to local anesthetics, 1 
Toxicity of cocain as influenced by rate 
of absorption and presence of ad- 
renalin, 656 
RypIns, Harotp. (See Stern and Rypins), 
86 


s 


ScHMITT, GEORGE Puiuipp. (See Cornwall 
and Schmitt), 56 

ScHMITz, HERBERT W. Comparative con- 
centration of urea in the blood and 
saliva in a series of pathologic 
eases, 78 

ScHULTZ, EpwIn W. The pseudospirochetes 
derived from red blood cells, 375 

SENty, ELMER G. <A comparative study of 
various methods of hemoglobin de- 
termination, 591 

SHEPPE, WM. H., AND CONSTABLE, MAry G. 
An unsuspected source of error in 
the gram stain, 757 

SOLLMANN, TorALp. (See Pilcher and Soll- 
mann), 301 

SPENCER, GEORGE F. Estimations of the 
amount of pancreatic enzymes in 
duodenal fluid by a_ modified 
Gautier’s method. I, 741 

STEINFIELD, Epwarp. A study of the yeasts 
found in the sputum of patients 
with asthma and chronic bronchitis, 
744 

STERN, D., AND Rypins, Haroup. The lo- 
cal Wassermann in the early diag- 
nosis of primary syphilis, 86 

STEWART, WALTER Buarr. Atresia of the 
pulmonary artery in a congenitally 
defective heart, 454 

STRICKLER, ALBERT. Concerning the influ- 
ence of the intravenous adminis- 
tration of mercury benzoate on the 
Wassermann reaction of apparently 
normal individuals, 465 

SuTron, IRWIN S., AND COLE, WILLIAM. Re- 
port of a ease of erythremia, 589 

Sweany, H. C. (See Weathers and Sweany), 
252 

The effect of phenol in the estimation 
of reducing sugars in the picramic 
acid methods, 572 
AND JOHNSON, ETHEL M. An investi- 

gation on the picramie acid meth- 
ods for blood sugar, 506 

SzILLARD, PAut. A method for the isolation 
of white blood cells, 661 


¥ 5 


TATUM, ARTHUR L., AND PARSONS, ELOISE. 
Barbital as an anesthetic for dogs, 
63 

TAyLor, N. B. Observations upon the blood 
flow in man, 153 

Terry, B. T. The rapid preparation of 
polychrome methylene blue stains 
for frozen sections of fresh and 
fixed tissue, 157 

THALHIMER, WILLIAM. Artifacts in blood 
culture plates simulating colonies, 
46 

THRASHER, ROBERT L., AND BUNKER, 
CHARLES W. O. Sugar in urine, 
816 

TRAGER, VERA B. (See Lyon and Trager), 
48 

TRIMBLE, WILLIAM K. A modified Sahli 
hemoglobinometer, 138 











AUTHORS INDEX 


U 


AND KAPSINOW, 
experiments with 
soluble poison, 


FRANK P., 
New 
erude 


UNDERHILL, 
ROBERT. 
Vaughan’s 
289 

V 

VAN SAUN, ANNA I., AND GRAVES, ISABELLE 
A. <A suecessful method for the 
isolation of diphtheria bacilli from 
mixed cultures, 406 

VAUGHAN, Victor C. A brief sketch of the 
early history of industrial hygiene 
(E), 627 

—. <A death eaused bv ascarides 

—. Ambroise Paré (F£), 418 

—. A transfer to younger shoulders (EF), 


(E%), 71 


702 

—. Epidemic yaws in the Philippines (EZ), 
42] 

—. Epidemiology and bacteriology (E£), 
209 

—. Life and problems under a medical 


Utopia (F£), 699 

—. Position of doctors in the province of 
Nikolaev, Ukraine (EF), 286 

—. Proposed changes in the medical eur- 
riculum (#£), 490 

—. Sprue in Porto Rico, (F), 215 

—. The black death of the fourteenth cen- 
tury, (EF), 556 

—. The excretion of potassium iodid as a 
test of renal function, (EF), 69 

—. The possibility of extending human life 
(£), 622 

—-. The preparation of staining solutions 
(E), 287 

—. The present endemicity of yellow fever 
(E), 287 

—. The relapsing-fever spirochete of Pan- 
ama (EF), 70 

—. Treatment of hookworm infection with 
earbon tetrachlorid (F£), 68 

—. Typhus fever in Boston (F£), 70 

—. War nephritis (£), 71 





841 


VAUGHAN, WARREN T. Achlorhydria (£), 
416 

—. <A new liver function test (EF), 285 

—. At last, the bed bug (F), 833 

—. Bismuth as a substitute for arsphe- 
namine (£), 282 

—. Floceulation and precipitation 
tions (FE), 213 

—. Incompatible blood and eclampsia (£), 
415 

—. Insulin therapy (EF), 761 

—. Modifications of Gram’s stain (FE), 207 

—. Present status of the use of quinidine 
in auricular fibrillation (£), 140 

—. Ray therapy for deafness and tinnitus 
(E), 625 

—. Sodium ehlorid restriction 
tension (FE), 829 

—. The original daily dozen (EF), 420 

—. Therapy of neurosyphilis (£), 550 

—. Uremia (EF), 485 

—,. Vaccine treatment in the presence of 
infection (EF), 549 


reac- 


in hyper- 


W 
Warnick, E. J. (See Korns and Warnick), 
128, 256 
WEATHERS, ARMADA T., AND SwEany, H. C. 
An aeration apparatus for the de- 
termination of urea in blood, 752 
Wess, GERALD B. Variations of virulence 
in tuberele bacilli (2), 65 
WErss, Emm. The employment of vegetable 
extracts in the Wassermann reac- 
tion, 476 
WILLIAMS, B. G. R. 
rare dye, 250 
WILLIAMSON, CARL S. Some observations 
on blood sugar and the alleged 
glycosuria following operative pro- 
eedures on thoracie duct, 19 
WILLIUS, FREDERICK A. Ventricular fibrilla- 
tion in man with temporary cardiac 
recovery, 518 
WISLeER, Ipa. (See Ottenberg and Wisler), 
690 


Cresylecht violet, a 





SUBJECT INDEX 


A 


Achlorhydria, 416 

Actinomyecosis of the gastrointestinal tract, 
LSO 

Adrenal glands, importance of, in the ac- 
tion of certain alkaloids, 563 

Adrenalin, toxicity of coeain as influenced 
by rate of absorption and presence 
of, 656 

disturbances due to, 3 

Aeration apparatus for the determination 
of urea in blood, 752 

Air interrupter, a simple, 687 

Albumin in urine, estimation of, 615 

Alkaloids, importance of the adrenal 

glands in the action of certain, 

a6: 

Alveolar air testing outfit, mask for, 124 

Ambroise Paré, 418 

Ammonia present in gastric contents fol- 
lowing test meals, 755 

Anesthetie for dogs, barbital as an, 64 

Anesthetics, local, temporary disturbances 


due to, 1 
safety in local, 440 

Animal holders and mouth gag, 542 

Antipyretie efticieney of tolysin, 217 

Antisepsis, intestinal, 190 

Antisepties, liquid, portable irrigation ap- 
paratus for the treatment of 
wounds with, 684 

Apomorphine, action of, as shown by per- 
fusion of the medulla of the ter- 
rapin, 165 

Appendicitis, chronic, large mononuclear 
index in, 473 

Arsphenamine, bismuth as a substitute for, 
282 

Artifaets in blood culture plates simulat- 
ing colonies, 46 

Asearides, death eaused by, 71 

Asthma, and echronie bronchitis, yeasts 
found in the sputum of patients 
with, 744 

Atresia of the pulmonary artery: in a con- 
eenitally defeetive heart, 454 

Atropine and hyoseine, central influence 
of, on the heart rate, 104 

Auricular fibrillation, quinodine in, present 
status of use of, 140 

Automatie distributing apparatus, 56 


Bacillus acidi laectici meningitis with au- 
topsy findings and review of ba- 
cillus mucosus infection, 260 
dysenteriae, adaptation of bacteriophage 
antagonistie to, 311 
muecosus infeetion, 260 


Bacteriological laboratory, continuous wa- 
ter still for, 58 
Bacteriology, 702 
and epidemiology, 209 
Bacteriophage, adaptation of, antagonistic 
to bacillus dysenteriae and other 
bacilli of various cocci, 311 
phenomena, 720, 813 
Barbital as an anesthetie for dogs, 64 
Basal metabolism and blood sugar toler- 
ance, 112 
metabolie rate, a simple method for eal- 
culating, 272 
determination of, in psychoneurotie 
patients, 73 
rates in some of the psychoneuroses, 
775 
3ed bug, S; 
Biological assay of pituitary extract, 318 
Bismuth as a substitute for arsphenamine, 
282 
Black death of the fourteenth century, 


: 
a 
5 


) 
” 
3) 


‘ 3] 

Bladder, urinary, method of dividing for 
experimental purposes, 136 
Blood eatalase, effeet of warm and cold 

weather upon, 33 
cells, red, pseudospirochetes derived 
from, 375 
white, method for isolation of, 661 
chemical changes of, under the influence 
of drugs, 171 
chemistry, clinical, a simplified technic 
for, 395 
in children, 525 
coagulation, effect of buffer salts on, 679 
time of, a simple method to determine, 
122 
-ounting pipettes, an apparatus for 
cleaning, 276 
‘ounts with oxalated blood compared 
with ordinary counts, 343 
culture plates, artifacts in, simulating 
eolonies, 46 
cultures, significance of negative results 
in, 651 
examination in children, 429 
flow in man, observations upon, 153 
incompatible, and eclampsia, 415 
oxalated, loss of sugar in, 346 
serum and proteins, action of, on col- 
loidal gold solution and its quan- 
titative interpretation, 92 
and cerebrospinal fluid, ultrafiltration 
of, with special reference to a new 
apparatus, 818 
stains, 143 
sugar, adaptation of Schaffer’s titration 
method for, 747 











SUBJECT 


Blood sugar—Cont ’d 
estimations that are near the normal, 
interpretation of, 145 
level, effect of normal meal upon the, 
in health and in certain conditions 
of disease, 727 
modification of Folin-Wu method for, 
339 
picramie acid methods for, 506 
some observations on, and alleged gly- 
cosuria following operative pro- 
cedures on the thoracic duct, 19 
tolerance, basal metabolism and, 112 
urea in, aeration apparatus for deter- 
mination of, 752 
determination of, by Folin and Wu 
method, 254 
nitrogen of, gasometrie method for de- 
termination of, 50 
urie acid in, determination of, by method 
of Folin and Wu, 605 
estimation of, 129 
Bones and joints, roentgenography of, in 
children, 800 
Buffer salts, effect of, on blood coagula- 
tion, 679 


C 


Caleium in human blood, method for de- 
termination of, 354 
Cancer, fibrosis and hyalinization in rela- 
tion to longevity in, 42 
Carbon dioxide in tested serum, 692 
tetrachlorid, treatment of hookworm in- 
fection with, 68 
Catalase, blood, effect of warm and cold 
weather upon, 33 
Central influence of atropine and hyoscine 
on the heart rate, 104 
Cerebrospinal fluid, examination of, in 
children, 664 
method and diagnostie value of quan- 
titative determination of sugar in, 
825 
Chemical changes of the blood under the 
influence of drugs, 170 
substances, increase in viruleney of non- 
pathogenie microorganisms by, 462 
Chemistry, blood, a simplified technic for 
clinieal, 395 
of tuberculosis, 7 
Children, blood chemistry in, 525 
examination of cerebrospinal fluid in, 
664 
of stool in, 736 
of urine in, 579 
indieations for blood examination in, 
429 
lavage and gavage in, 740 
physical examination, 361 
roentgenography in, 790 
Cholesterinized antigens, specificity of, in 
the serologic diagnosis of syphilis, 
279 
Class demonstration of intestinal activity, 
60 


-9 
in 


INDEX 843 


Clinical and laboratory procedures in pedi- 
atries, 357, 429, 525, 579, 664, 736, 
790 
medicine, 561 
‘pathology, evolution of, 703 
Coagulation, blood, effect of buffer salts 
on, 679 
time of blood, a simple method to de- 
termine, 122 
Cocaine, disturbances due to, 3 
toxicity of, as influenced by rate of ab- 
sorption and presence of adren- 
alin, 656 
Codeine, action of, as shown by perfusion 
of the medulla of the terrapin, 165 
Colloidal compounds, sterilizing without 
denaturization, 154 
gold solution, action of proteins and 
blood serum on, and its quantita- 
tive interpretation, 92 
Colloids in biology and medicine, 774 
Complement serum, preservation of, with 
25 per cent sodium chloride, 48 
fixation test for syphilis, ice-water bath 
for use in, 54 
simple method of obtaining guinea pig 
blood for, 696 
Concentration of urea in blood and saliva, 
comparative, 78 
Continuous water still for a bacteriological 
laboratory, 58 
Cresvlecht violet, a rare dye, 250 
Curriculum, medical, proposed changes in, 
490 


D 


Deafness and tinnitus, ray therapy for, 625 

Denaturization, sterilization of proteins 
and colloidal compounds without, 
134 

Dental infeetion, chronie periapieal, dif- 
ferential leucocyte count in, 731 

Deterioration of procain solutions, 391 

D’Herelle’s phenomenon, notes on, 311 

Diabetes, borderline, under insulin treat- 
ment, 642 

Diabeties, severe, under insulin treatment, 
643 

Differential counting, hematometric, 196 

Digitalis therapy, physiology of, 495 

Diphtheria bacilli, isolation of, from mixed 
eultures, 406 

changes in the streptococci flora of the 
throat during, 389 
pathogenicity of streptoeocci from, 387 

Distributing apparatus, automatic, 56 

Duodenectomy, report of experiment four 
vears after operation, 523 

Dye, cresylecht violet, 250 


E 
Eclampsia and incompatible blood, 415 
Electrocardiography, modified electrode for 
use in clinical, 128 
Electrode, modified, for use in clinical elee- 
troeardiography, 128 





844 SUBJECT 


Emergency microtome, 611 

Endemicity of yellow fever, 287 

Epidemiology and bacteriology, 209 

Epidemic yaws in the Philippines, 421 

Epigastric hernia, relation of, to gastric 
uleer, 37 

Erythremia, report of a case, 589 

Erythrocytes, reticulated, in peripheral 
blood, 11 

Ethy! ester of paramethy]phenylcinchoninic 
acid, 217 


Etiology of gallstones, 242 


F 


Familial hypertension, 681 
Fibrillation, ventricular, in man with tem- 
porary cardiac recovery, 518 
Fibrosis and hyalinization, relation of, to 
longevity in cancer, 42 
Fixed tissue stain, 160 
Flocculation and precipitation reactions in 
diagnosis of syphilis, 212 
test, quantitative, for syphilis, 200 
Fluoroscopy in children, 790 
Folin and Wu method of determining ures 
in blood, 254 
of determining urie acid in blood, 
605 
sugar method, modification of, 339 
Food tolerance test, 727 
Formaldehyde-gel reaction in the diagnosis 
of syphilis, 109 
Formaldehyde test for lues, 277 
Frozen sections of fresh and fixed tissue, 
polvehrome methylene blue stains 
for, 157 
G 
Gallstones, etiology of, 242 
Gastric analysis and the constancy of the 
percentile relationship among the 
titrable factors of the gastric se- 
eretion, 612 
and duodenal ulcer, studies on, 37 
contents, ammonia present in, following 
test meals, 755 
uleer, relation of epigastric hernia to, 37 
Gastrointestinal conditions in children, 797 
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Gasometrie method for determination of 
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of the amount of pancreatic en- 
zymes in duodenal fluid, 741 
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and hyperglycemia, relation between, 
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following operative procedures on the 
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Human life, possibility of extending, 622 
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Kahn test for syphilis, diagnostic value of, 
468 
Kottmann reaction for thyroid activity, 
692 
Kymograph, long roll, a substitute for, 52 


L 
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Virulence of tubercle bacilli, variations of, 
65 

Virulenecy of nonpathogenic microorgan- 
isms, increase in, by chemical sub- 
stances, 462 


WwW 


War nephritis, 71 
Wassermann, local, in the early diagnosis 
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